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Health literacy (HL) plays a significant role in health care communication and patient 
compliance. Low health literacy leads to noncompliance with health instructions, poor 
health choices, failure to participate in recommended health screenings, frequent 
hospitalizations, and higher health care costs. Using the health belief model (HBM) as the 
conceptual framework, this quantitative, cross-sectional study addresses a gap in the 
literature related to the research questions of this study. The research questions are: (a) Is 
there a relationship between HL and the level of hypertension (HTN) in hypertensive 
urban Latinos?, and (b) Will HL predict the level of control of HTN in these participants? 
Purposive sampling resulted in 136 hypertensive Latino adults, English, Spanish, or both, 
consenting to participate. They completed the health literacy test (STOFHLA) in Spanish 
or English. Information regarding participants’ demographics, hypertensive history, and 
status came from the emergency department (ED) visit intake form and participant 
medical records. The data were analyzed using the complementary log-log model of 
ordinal logistic regression and multiple regression. Although a statistically significant 
relationship (p< .05) was found between at least one of the independent variables and the 
level of HTN (χ 2 (8) = 20.498, p = .009) in hypertensive Latinos seeking health care in 
an urban ED, a statistically significant relationship between HL and HTN was not. The 
social change implication is that the findings of this study can be used in health education 
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Chapter 1: Introduction to the Study  
Introduction 
This study examined the relationship between health literacy and the levels of HTN in 
hypertensive Latinos seeking health care in a New York City hospital emergency 
department (ED). Go et al. (2013) indicated an improvement in health literacy could lead 
to improvement in the health status of a group of people with a greater prevalence of 
HTN and prehypertension than non-Hispanic whites. HTN is a major contributor to 
cardiovascular disease and morbidity due to stroke, atrial fibrillation, and end-stage renal 
disease (Soto-Greene, Salas-Lopez, Sanchez, & Like, 2004). The background of the 
research problem and the purpose of the study are discussed in this chapter. Also 
discussed in this chapter are the research questions, hypotheses, theoretical framework, 
assumptions, delimitations, limitations, and study significance. 
Background of the Problem 
The knowledge to make fully informed decisions about health care is crucial to 
clinical outcomes (Krisberg, 2004). Adequate health literacy improves crucial aspects to 
fostering a healthy population such as: individual autonomy, motivation, and self-
confidence. Improving health literacy through health education may lead to healthy 
choices, efficient use of health services, and compliance with prescribed health 
instructions. On a larger scale, this can result in improving social, economic, and 
environmental health (Nutbeam, 2006). 
About 90 million Americans experience difficulties acting on health information 




decreased medical knowledge, increased hospitalizations, greater use of emergency 
services, worsening control of chronic diseases and infrequent use of preventive services 
(Kriplani, Paasche-Orlow, Parker, & Saha, 2006). Low levels of health literacy lead to 
inadequate understanding of disease prevention and progression (Andrus & Roth, 2002). 
Individuals at risk for low health literacy are the elderly, ethnic minorities, those with 
limited education, those who speak little or no English or for whom  English is a second 
language, and those with public or no insurance (Keller, Wright, & Pace, 2008). 
Individuals often use overcrowded EDs for nonemergency complaints. Often 
patients will come to the ED with complaints of fever when they have not taken their 
temperature at home, or for complaints of extended nausea, but they have had no 
vomiting episode (Hung, 2010). Also, individuals with low health literacy often delay 
seeking health care and fail to utilize preventive health care due to lack of understanding 
the significance of preventive health care (Sudore et al., 2006). Additionally, health 
literacy is important because more people are managing their health care than in the past 
(Wagner et al., 2001).  
Howard, Gazmararian, and Parker (2005) examined the impact of low health 
literacy on the medical costs of Medicare enrollees and found that patients with low 
health literacy tend to incur higher costs for health care than patients with adequate health 
literacy, and they tend to use a mixture of health services in an inefficient manner. It is 
important that health care providers identify patients with low health literacy and 
recognize that low health literacy is a potential barrier to effective partnership, efficient 




Patients with low literacy are often ashamed and avoid notifying their health care 
providers when they do not understand health information given to them, verbally or in 
writing. Some patients are not aware of their low literacy skills (Cornett, 2009). Even 
patients with good literacy who are experiencing difficulty negotiating the health care 
system and understanding health instructions may avoid asking questions (Cornett, 2009). 
Howard et al. (2005) also found that individuals with low health literacy had 
higher emergency room and inpatient costs than those with adequate health literacy (CI 
95%, p < 0.0001). This study consisted of 3260 elderly individuals from Ohio, Texas, and 
Florida, enrolled in Medicare Managed Care. Low health literacy plays a role in 
disparities in access to health care and use of preventive health services among some 
groups of people (Sudore et al. 2006). Individuals with low health literacy tend to have 
poorer health and higher hospitalizations rates than those with adequate health literacy 
(Baker, Parker, Williams, & Clark, 1998).  
The chronic disease of hypertension (HTN) is an important public health problem 
in the United States. It is an important risk factor for heart disease, stroke, premature 
death, and disability from cardiovascular complications (Morbidity and Mortality Weekly 
Report [MMWR], 2006). The problem is that the level of HTN awareness, treatment, and 
control among Hispanic Americans is low.  It is 17% for Mexican Americans compared 
to 30% for non-Hispanic whites (MMWR, 2006). In this fastest growing racial/ethnic 
population in the United States, the Centers for Disease Control (CDC) analyzed death 
certificate data from 1995-2002 show a high HTN related mortality rate among Hispanic 




examined the relationship between health literacy and the level of HTN in the 
hypertensive Latino population utilizing the urban ED of a major medical center in New 
York City for care. The results of this study could be useful to health care personnel 
involved in HTN prevention and control programs.  
Problem Statement 
The health literacy demands of the current culture are high as a result of advances 
in medical science, changes in the delivery of care, and increased consumerism (Black, 
2008). Relevant literature exists on topics such as the association of low health literacy 
with compliance, disease awareness, and disease progression among patients with 
glaucoma (Juzych et al., 2008); the association of low health literacy with poorer 
individual health and higher hospitalization rates (Baker et al., 2007); low health literacy 
and HIV-AIDS (Kalichman & Rompa, 2000); and the association of low health literacy 
with higher medical costs in Medicare enrollees (Howard et al., 2005). The results of the 
studies by Juzych et al. (2008) on glaucoma, and Kalichman and Rompa (2000) on 
HIV/AIDS indicated an association between health literacy and disease outcome. 
Participants with low health literacy were found to experience worsening disease or 
disease complications related to HIV/AIDS and glaucoma in these studies. The patients 
with glaucoma and low health literacy had a greater visual field loss at their initial 
presentation for care than those with adequate health literacy (Juzych et al., 2008). Study 
participants with HIV infection and low health literacy had greater rates of hospitalization 
and poorer health (Kalichman & Rompa, 2000).  Only two of these studies (Baker et al., 




of participants in the Howard et al. (2005) study were Latinos while Latinos made up 
8% of the sample population in the study by Baker et al. (2007). According to the U.S. 
Census Bureau (CDC, 2013), the Latino population in the United States had grown to 52 
million in 2011 (about 16.7% of the total U.S. population), and is projected to reach 
132.8 million by 2050 (about 30% of the total U.S. population). Also, the ED was not 
mentioned as a site for any these studies and no mention was made about whether the 
study participants included ED patients (Baker, 2007; Black, 2008; Juzych, 2008; 
Howard, 2005; & Kalichman & Rompa 2000).  
There were no studies on the relationship between health literacy and the level of 
HTN in hypertensive Latinos in an urban ED in the review of the literature. This study 
examined the relationship between health literacy and the level of HTN in hypertensive 
Latinos in an urban ED in New York City. In Chapters 4 and 5 of this study I provided 
information regarding the need for additional studies on health literacy and HTN in 
hypertensive Latinos. 
Purpose of the Study 
Hung (2010) stated that most of ED physicians agree there is a need for 
improvement in the health literacy of ED users. The failure to recognize early signs and 
symptoms of HTN can result in an individual’s delay in seeking health care intervention 
early in the HTN disease process. An individual’s health literacy status may play a role in 
this failure to recognize the early signs and symptoms of a chronic illness and may be 
responsible for hypertensive Latinos using an urban ED for chronic illness care. Thus, the 




literacy (independent variable) and the level of HTN (dependent variable) in 
hypertensive Latinos seeking health care in the urban ED of a major medical center in 
NYC, controlling for the covariates (age, BMI, gender, insurance, preferred language, 
and smoking).  
Research Questions and Hypotheses 
The research questions and hypotheses that guided this study are the following: 
1. Is there a relationship between health literacy, and the level of HTN observed in 
hypertensive Latinos seeking health care in an urban ED regardless of age, BMI, 
gender, insurance, preferred language, and smoking?  
a. The Null Hypothesis H10:  After controlling for age, BMI, gender, 
insurance, preferred language, and smoking, there is no relationship 
between health literacy and the level of HTN observed in hypertensive 
Latinos seeking health care in an urban ED. 
b. The Alternative Hypothesis H1a:  After controlling for age, BMI, gender, 
insurance, preferred language, and smoking, there is a relationship 
between health literacy and the level of HTN observed in hypertensive 
Latinos seeking health care in an urban ED. 
 
2. Will health literacy predict the level of control of HTN in hypertensive Latinos 
seeking health care in an urban ED? 
a.  The Null Hypothesis H20:   After controlling for age, BMI, gender, 




adequate) does not predict the level of control of HTN (controlled HTN, pre 
HTN, Stage 1 HTN, Stage 2 HTN) observed in hypertensive Latinos seeking 
health care in an urban ED. 
 b.  The Alternative Hypothesis H2a:  After controlling for age, BMI, gender, 
insurance, preferred language, smoking, health literacy (low, marginal, 
adequate) predicts the level of control of HTN (controlled HTN, pre- HTN, 
Stage -1 HTN, Stage -2 HTN) observed in hypertensive Latinos seeking 
health care in an urban ED. 
These research questions and hypotheses are discussed in Chapter 3. 
Theoretical Framework 
The theoretical framework for this study is the HBM. This model was selected 
because it is a psychological model that can be used to explain health behaviors. The 
health behavior of the population of Latinos chosen for this study was a significant factor 
in the assessment of the relationship between health literacy, and the level of HTN 
observed in this group of people utilizing an urban ED for medical care. The constructs, 
of the HBM, focus attention on the attitudes and beliefs of the individual. The HBM has 
the core assumptions that: (a) an individual will take health-related action if that person 
thinks that a health condition can be improved, (b) a negative condition can be avoided if 
action is taken, and (c) a person believes in successful self-implementation of the health 
action. There are six constructs in the HBM. These are perceived susceptibility, perceived 
severity, perceived benefits, perceived barriers, cues to action, and self-efficacy 




explain the results of this study in terms of the health behavior of the Latino 
participants. This is further discussed in Chapter 2. 
Nature of Study 
The cross-sectional survey design was utilized for data collection in this study 
because it is economical and allows for rapid turnaround of data in the ED setting. Also, 
the survey design is best for exploratory studies and for studies in which individuals are 
the units of analysis (Babbie, 2007). This study required that data be collected from 
individuals. It was exploratory in terms of the purpose. The purpose was to examine the 
relationship between health literacy and the levels of HTN in urban hypertensive Latinos. 
Survey designs also allow inferences to be made to the population regarding a particular 
health behavior in the sample (Babbie, 2007). The key variables for this study are health 
literacy (independent variable), levels of HTN (dependent variable) with age, BMI, 
gender, insurance, preferred language, and smoking as covariates. Data were collected 
from Latino individuals 18 years and older with a history of HTN seeking health care in 
the ED of a major New York City hospital. The cross-sectional survey was the instrument 
used for data collection and the data analysis involved the use of multiple and the 
complimentary log-log model of ordinal logistic regression 
Definition of Terms 
Health literacy: Cognitive and social skills necessary for individuals to access, 
understand, and use information in ways that promote a healthy lifestyle (Nutbeam, 
2000). For this study, health literacy was operationally defined as the score study 




(STOFHLA). Health literacy was defined as low (0-16), marginal (17-22), or adequate 
(23-36) on the basis of the study participants reading fluency and numeracy skills as 
measured by STOFHLA on a measuring scale of 0-36 (Baker, 2006). 
Health literacy measuring tools:  Instruments that researchers use to assess the 
reading and numeracy skills of individuals on health related topics. For this study, the 
STOFHLA was used. The reliability of this tool is a Cronbach’s alpha = 0.98 and the 
validity is 0.91(Nielson-Bohlman, Pasnzer, & Kindig, 2004). 
Hypertension (HTN): Systolic blood pressure reading > 140 mmHg and diastolic 
blood pressure reading > 80 mmHg (JNC7, 2010). 
Levels of HTN: for this study this was controlled HTN (≤ 130/80) mmHg, pre-
HTN -blood pressure readings of (130-139/80-89) mmHg; stage 1 HTN- blood pressure 
readings of (140-159/90- 99) mmHg and stage 2 HTN – blood pressure readings > 160 
systolic  or > 100 diastolic (JNC 7, 2010). 
Assumptions 
1. That participants understood the survey and/or interview questions. 
2. That their answers to the survey and/or interview questions were honest. 
3. That the health literacy measuring tools accurately reflected the health literacy status 
of the participants. 
4. That participants’ health records maintained at the facility were accurate and current.  
            These assumptions were necessary to ensure that the data collected for this study 
was meaningful and useful to the purpose of the study which was to examine the 




Scope and Delimitations 
1. This study focused on Latinos who use one or both of two languages, English and 
Spanish, and thus excluded groups with other languages who may be experiencing 
similar problems with health literacy and chronic diseases. This focus on English and 
Spanish limited the possible application of the results this study to only those who 
were English or Spanish speaking with HTN and in a similar urban environment. 
2. The lack of random sampling (a threat to external validity). The sample for this study 
was a purposive sample and thus the study population may not have been 
representative of the facility’s ED population, and the findings may not be 
generalized to other groups outside of this urban ED setting. 
Limitations 
1. A limitation of this study was that its cross-sectional design allowed for the collection 
of data at a specific time in history. This type of data collection does not support 
generalization of study results to other population groups (Babbie, 2007) 
2. Also a major limitation of this study’s cross-sectional design (data collection at a 
specific point in time) is that findings cannot be used to show a causal relationship 
between variables (therefore a threat to internal validity). Findings that show causal 
relationship will require data collection over time (Babbie, 2007). 
3. Participants were selected from those individuals seeking health care in an urban 
hospital setting, and resided in an urban environment, this limited the possible 




an urban hospital setting and residing in non-urban areas. The setting chosen for 
sample selection was also a limitation in terms of external validity. 
4. The use of written material for recruitment of study participants, and for health 
literacy assessment may have contributed to the low number of illiterate individuals 
participating in the study and thus can be considered possible sources of limitation to 
the results of this study.  
5. The covariates (age, BMI, gender, insurance, preferred language, and smoking) 
examined in this study may not have been adequate, since other covariates not 
considered in this study (non-compliance with medications, physicians visits, and 
diet, alcohol consumption, distance from health care facility, income, marital status, 
and the presence of co-morbidities) may have influenced the results obtained for this 
study (Schillinger et al., 2004, Berkman et al., 2004, & Morales et al., 2002). 
Significance of the Study 
Implications for Social Change 
Low health literacy may compromise the health and well-being of Americans 
(Carmona, 2003). Individuals with low health literacy may be more likely to engage in 
behaviors that contribute negatively to health such as: smoking, alcohol abuse, illegal 
substance usage, and a sedentary lifestyle (Lee, Arozullah, & Cho, 2004). Because of low 
health literacy, individuals may skeptically demonstrate noncompliance with 
medications, physician visits, and preventive care. Such a lack of compliance often leads 
to poor health (poor degree of disease control) and severe disease complications requiring 




literacy has grown since people are expected to assume responsibility for their health 
in the current complex health care system (Carmona, 2003). Moreover, individuals with 
low health literacy often hide their confusion regarding medications, and prescribed self-
care activities from health care providers because of shame and intimidation (Carmona, 
2003). Such behavior further contributes to low health literacy among some groups of 
individuals. The results of this study (discussed in Chapter 4) provide information that 
could result in the improvement in health care for Latinos with HTN and low health 
literacy. Such improvement could include programs to address health literacy in patients 
upon discharge from the ED. This in turn may lead to improved patients’ compliance 
with prescribed medications, treatments, scheduled physician visits, and decreased use of 
the ED for non-emergency care. Adequate health literacy in a population with a chronic 
disease like HTN may decrease the incidence of adverse health problems (myocardial 
infarctions (MI), strokes, chronic kidney disease (CKD)), disease severity, delay disease 
progression, and possible early death that could occur with unmanaged HTN. 
Summary 
This chapter provided information on the focus of this study, the gap in the 
literature, how this study addressed this gap, and the anticipated contributions of this 
study to health care delivery in an urban ED setting. Sections of this chapter have 
highlighted how health literacy, specifically the lack of health literacy, can lead to 
adverse health outcome for individuals with chronic diseases. The use of  HBM 
constructs as theoretical framework for this study were also discussed, as well as the 




limitations, delimitations, and significance of this study. Chapter 2 will provide a 
detailed discussion on recent health literacy and chronic disease research. The HBM, as it 





Chapter 2: Literature Review 
Introduction 
The review of the literature focused on information accumulated from 2000 to the 
present on health literacy and HTN in Latinos. Data on the ED use for chronic disease 
care from the same time period was also evaluated. This review is organized into five 
sections. The first section is a discussion of the theoretical framework which will be used 
to explain the health behaviors of the study participants. This will be followed by sections 
on studies on the relationship between health literacy and chronic diseases, the 
relationship between ED usage and chronic diseases, health literacy and HTN in Latinos, 
health literacy measuring tools and the identification of the measuring tool selected for 
this study, and the transition summary. 
While several studies have shown an association between health literacy and 
various health outcomes the purpose of this study was to examine the relationship 
between health literacy as measured by STOFHLA, and the levels of HTN (controlled 
HTN, pre-HTN, stage-1 HTN, and stage-2 HTN) in hypertensive Latinos seeking health 
care in an urban ED. This chapter will provide information on the strategy used to search 
the literature, the theoretical framework for the study, health literacy and chronic 
diseases, EDs and chronic diseases, health literacy and HTN in Latinos, and health 
literacy measuring tools.  
Literature Search Strategy 
A search of the literature was conducted electronically through remote access to 




University, and the local Hempstead and Uniondale Public Libraries in Nassau County, 
New York. Articles from both primary and secondary sources were reviewed. Every 
attempt, however, was made to select articles from primary sources. The databases used 
were MEDLINE, CINAHL, PsycINFO, ERIC, MEDLINE-Plus, Entrez, Proquest, 
Medscape, Google Scholar, and PubMed. E-Books and E-Journals were retrieved from 
AccessMedicine and Books@OVID. The list of terms used to conduct the search 
included  theories and health, Health Belief Model, health literacy, health literacy and 
disease self-management behaviors, health literacy and the health care delivery system, 
health literacy and Americans, health literacy and self- care, health literacy and 
culture/age/gender/income, health literacy and HTN, health literacy and Latinos, health 
care in an urban setting, minority populations, HTN and Americans, HTN and Latinos, 
city dwellers and HTN, EDs and chronic diseases, and primary care in urban settings. 
More than three hundred articles were retrieved. Mainly, those that contained these terms, 
and contained studies done between the years 2000 and 2013, were selected as 
appropriate for this study, and for a thorough review.  An occasional study from 1984 
through 1999 was selected for foundational work. 
Theoretical Framework 
According to Janz and Becker (1984), several researchers use the HBM to assess 
preventive health behaviors (actions taken to avoid the disease), sick-role behaviors 
(actions taken to restore health or to halt disease progress), and clinic-visits (reasons for 
clinic utilization). There are six constructs in the HBM and they are perceived 




treatment of the disease, perceived barriers to seeking or obtaining treatment for the 
disease, self-efficacy, and cues to action (Strecher & Rosenstock, 1977). These constructs 
are appropriate for explaining the health behavior of the participants in this study in terms 
of perceived barriers to access to health care and in terms of the participants’ belief in self 
care.   
 Self-efficacy is a source of motivation. Individuals with self-efficacy tend to 
approach difficulties as challenges to be mastered. Thus, they approach adverse situations 
with the confidence that they can control these situations (Bandura, 1994). According to 
Bandura, self efficacy is influenced by several factors including mastery of experiences, 
observing the success of others in similar circumstances, and by exposing individuals to 
situations which require self management.  
Like self-efficacy, cues to action are external events which explain the 
individual’s behavior in terms of a desire to change. Self efficacy describes the 
individual’s mastery of experiences and ability to confidently tackle circumstances after 
observing others success with similar situations (Bandura, 1994). Cues to action explain 
the external events that move an individual from wanting to change to change (Janz & 
Becker, 1984). Figure 1 is a display of the HBM. As shown in Figure 1, health literacy 
has the potential to influence the constructs of the HBM. This conceptual framework 
provided a useful tool for interpreting the ways that health literacy operate in this 




Individual Perceptions              Modifying Factors              Likelihood of Action 
 
Figure 1. The health belief model 
Literature Review 
Health Literacy and Chronic Diseases 
Patients with extensive and complicated health problems have the greatest risk for 
misunderstanding their diagnoses, medications, and how to take care of themselves 
(Parker, 2000). These patients experience health literacy struggles, often not obvious to 
health care providers. Physicians often assume that patients can read and understand 
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patients have difficulty communicating with their health care providers due to limited 
health knowledge (Parker). Low health literacy is associated with poor health outcomes 
and inadequate use of some health care services (Berkman, Sheridan, Donahue, Halpern, 
& Crotty, 2011). Several studies (Baker et al. 2007; Paasch-Orlow et al. 2005; Kalichman 
& Rompa, 2000; & Omachi et al. 2013) found a relationship between low health literacy 
and poor health outcomes. Baker et al. found an increase in death rates from 
cardiovascular disease, cancer, or other causes as the level of health literacy decreased. 
These researchers conducted a prospective cohort study of Medicare manage-care 
enrollees (1997-2003) in four U.S. metropolitan areas, Cleveland, Houston, Tampa, and 
Ft. Lauderdale/Miami. This study included 3,260 participants. These participants were 65 
years and older. Baker et al. used the S-TOFHLA tool to assess the health literacy status 
of the study participants, and the National Death Index and The International 
Classification of Diseases to assess the different causes of mortality. The reported death 
rate for the group with inadequate health literacy was 19.3% (adjusted hazard ratio 1.52) 
compared to 16.7% loss from the group with marginal health literacy (adjusted hazard 
ratio 1.39), and only a 7.9% loss from the group with adequate health literacy (adjusted 
hazard ratio 1). The confidence interval (CI) was 95% across the groups (Baker et al.).  
Paasche-Orlow et al., 2005 found a relationship between decreased health literacy 
and increased adverse health outcomes. These researchers examined the relationship 
between inadequate health literacy and difficulties learning and retaining instructions 
about asthma self-management skills in a study of patients with chronic asthma. This 




health literacy. The results did not only show that the study participants with 
inadequate health literacy experienced difficulties learning and retaining instructions on 
asthma self-management skills, but that participants with inadequate health literacy 
scored lower (5 out of 10 questions) on the asthma knowledge assessment test than those 
with adequate health literacy (or for better asthma medication knowledge score 0.08; CI 
95%, 0.02-0.38; p= 0.002) and that these participants with inadequate health literacy were 
more likely than those with adequate health literacy to experience both hospitalization for 
asthma related illness in the 12 months of data collection (81% versus 52%; p =0.04), and 
to experience a higher rate of near fatal asthmatic episodes (63% versus 37%; p= 0.07) 
Additionally, Kalichman and Rompa, 2000 found that a relationship between 
health literacy and the chronic disease of HIV/AIDS. Kalichman and Rompa, like Baker 
et al. 2007 and Paasche-Orlow et al 2005, examined the relationship between health 
literacy and health outcomes by comparing individuals with lower and higher health 
literacy in terms of HIV health status and disease treatment knowledge. This study 
consisted of 339 HIV infected men and women (22-69 years) recruited from AIDS 
service organizations, healthcare providers, social service agencies, community 
residencies, and infectious disease clinics. Using TOFHLA (a 50 item reading 
comprehension and 17 item numerical health literacy assessment tool) to assess the health 
literacy status of the study participants, Kalichman and Rompa found that individuals 
with the low health literacy (a score less than 80% on TOFHLA) experienced lower CD4 




medications, experienced more hospitalizations and overall poorer health than 
individuals with high health literacy (a score of 80% or more on TOFHLA).  
Furthermore, Omachi, Sarkar, Yelin, Blanc, and Katz, 2013 found that limited 
health literacy is associated with poor health outcomes in individuals with chronic 
diseases. Omachi et al. conducted a study to examine the associations between the health 
outcome and health status of individuals with COPD. This was a cohort study of 277 non-
Latino White individuals with COPD. These study participants were 55 years and older 
and 65% were women. Omachi et al. used random-digit telephone dialing to U.S. homes 
with landlines to select study participants diagnosed with COPD. To measure health 
literacy, the researchers (Omachi et al.) used a validated three-item questionnaire similar 
to the Rapid Estimate of Adult Literacy in Medicine with a total possible score of 3-15. 
Individuals with higher scores in this range were considered to have better health literacy 
than those who scored toward the lower end of this range (3 -15). Individuals were 
assigned to health literacy tertiles (highest, middle, lowest) based on their scores on the 
health literacy test (Omachi et al.). Several instruments were used to measure the COPD 
status of the study participants, specifically helplessness, severity, and respiratory 
qualities. The 13-item COPD Helplessness Index (CHI) measured the COPD health status 
of individuals. Higher scores on the range 0-52 correlated with greater COPD 
helplessness. Higher scores on the scale 0-20 on Airway Questionnaire-20R (AQ-20R) 
reflected poorer respiratory specific health related quality of life (HRQoL); similarly, 
higher scores on the range 0-35, correlated with more severe COPD (Omachi et al.). 




household income and educational status) Omachi et al. reported a statistical 
association between  poorer health literacy with worse COPD- related health status in 
terms of COPD severity, learned helplessness, and respiratory HRQoL.  The researchers 
of this study found poorer health literacy (the lowest tertile 3.7; 95% CI 1.6-5.8) to be 
associated with greater COPD helplessness index and with worse respiratory-specific 
HRQoL (lowest tertile 3.5; 95% CI 1.8-4.9). Omachi et al. also found poorer health 
literacy to be associated with higher COPD related hospitalizations (OR 6.6; 95% CI 
1.33-3.33) and COPD related ED visits (OR 4.7; 95% CI 1.5-15). 
 The relationship between health literacy and chronic disease outcomes is further 
supported by the findings in a study by Juzych et al., 2008. Juzych et al.examined 204 
English speaking individuals (older than 18yrs) with glaucoma, treated in a Michigan 
urban eye institute for the association of health literacy with compliance, disease 
awareness, and disease progression. The researchers found that the group with poor 
health literacy experienced significantly (p <.001) greater visual field loss on initial 
presentation, poorer medication compliance, worse disease understanding, and greater 
disease progression than the group with adequate health literacy (Juzych et al.). Similarly, 
Muir, Christensen, and Bosworth, 2013 reported that limited health literacy was 
associated with poor disease outcome. They conducted a review of the literature to 
examine the association between health literacy and health outcomes in terms of 
glaucoma disease status. Like Juzych et al., Muir et al. found that the results of the 
literature review showed that patients with limited health literacy experienced increased 




Emergency Departments and Chronic Diseases 
McCusker et al, 2010 found that individuals who use the ED for the care of 
chronic diseases do so often because of the perception of the lack of access to a regular 
health care provider, unmet health care needs, poor or no continuity of care, and 
perceived lack of rapid access to care. In a response to a telephone survey by McCusker 
et al., about one-third of the study participants stated that the health problem they visited 
the ED for could have been handled by their family physician but that they felt that the 
ED visit was more accessible. McCusker et al. found that individuals were using the ED 
for non-emergency care of chronic conditions like HTN, diabetes mellitus, asthma, 
chronic obstructive pulmonary disease (COPD), and heart disease. Even though everyone 
had universal health coverage in this group of 33,491 study participants of 18 years and 
older, individuals from rural areas with chronic diseases had the tendency to use the ED 
for primary health care more so than those in urban areas often citing a lack of access to a 
primary health care provider (McCusker et al.). The findings were similar for Oster and 
Bindman, 2003 who conducted a study to examine the number of preventable 
hospitalizations for chronic diseases directly related to emergency room visits. The study 
population consisted of the insured, Medicaid insured, and self- paying individuals, 18-64 
years old. Oster and Bindman reported that African American patients and Medicaid 
Beneficiaries visited the ED for chronic ambulatory care sensitive diseases (asthma, 
chronic obstructive lung disease, congestive heart failure, diabetes mellitus, and HTN) at 
a rate disproportionate to the reported prevalence of these diseases among comparable 




instead of community-based primary care physicians for chronic disease care is further 
supported by Kaskie et al., 2011. These researchers examined Medicare claims for 1991 – 
2007 of 5,510 older adults (65 years and older), specifically focusing on the reasons why 
these individuals used the ED. They found that of the 58.1 % of the adults who 
persistently used the ED for severe, non-severe, and indeterminate clinical health 
problems, 19.5 % of these adults visited the ED for non-severe clinical health problems 
(alcohol consumption, arthritis, and stroke). Like McCusker et al. the participants in this 
study (Kaskie et al.) shared similar reasons for ED use including immediate access, a full 
range of diagnostic and treatment services, and definitive resolution of their complaints. 
However, some researchers have found that individuals with chronic diseases who 
had access to regular family physicians did not go to the ED for primary care related 
issues. Mian and Pong, 2012 examined the use of the ED for one year by 8,502 Ontario 
residents 16 years and older. Like McCusker et al., 2010, Oster and Bindman , 2003, and 
Kaskie et al., 2011, they examined ED use by individuals with chronic health conditions 
(HTN, DM, arthritis, stroke, cancer, respiratory problems including asthma, or 
depression) for primary care related issues, focusing specifically on the relationship 
between access to family physicians in the community and ED use. This was a 
population-based telephone survey to collect information on primary health care issues. 
The survey was designed by the Ontario Ministry of Health. Using multivariate logistic 
regression analysis, Mian and Pong found that individuals with chronic diseases who had 
access to regular family physicians were less likely than those without access to regular 




None of these studies on ED use for chronic disease care looked at health literacy as 
having a possible role in the use of the ED for chronic disease care. The study I am 
proposing will examine the relationship between health literacy and the use of the ED for 
chronic disease care in an effort to gather data that will fill this gap and add to the current 
information in the literature.  
Health Literacy and HTN in Latinos 
The Hispanic population in the US is outpacing all other groups in growth. The 
Hispanic population increased by 43% from 15.2 million from 2000 – 2010, while the 
total population growth in the US was10% during the same time period (DOC, 2010). 
Although, among adults in the United States (US) aged 18 years and older, about 29% 
has HTN (Ostchega, Yoon, Hughes, & Louis, 2008), the prevalence of HTN among 
Hispanics is lower than the prevalence of HTN among non-Hispanic White Americans 
(Lorenzo, Serrano-Rios, Martinez-Larrad, Gabriel, Williams & Gonzalez-Villalpando et 
al, 2002). HTN affects 25% of the Latino adults and rates of awareness, treatment, and 
control of HTN were reported to be lower in Latino men than in Latino women, in the 
NHANES III survey of 1999-2000 (Perez-Stable & Salazar, 2004). Nevertheless, HTN is 
one of the major risk factors for cardiovascular disease (myocardial infarction and other 
types of ischemic heart disease) in the Hispanic population (Aranda & Vasquez, 2004). 
The studies examined so far in this chapter regarding health literacy, and chronic disease 
indicate that there is a connection between health literacy, health related behaviors, 




According to a study by Kountz, 2004, members of the Latino population in the 
US often are not aware that they have HTN, and if they know, they do not accept the 
need for medication as a source of treatment for this disease. Therefore, the rates of blood 
pressure control are lower for Latinos than for White or African Americans. Kountz 
collected data for this study from a multistage National Health and Nutrition Examination 
Survey (NHANES) conducted from 1988-2000 with a population of Latinos, White and 
Black Americans. This study showed a consistent increase in the prevalence of HTN 
among Latinos, specifically Mexican Americans, White and African Americans from 
1988-2000, but the level of awareness of HTN among Latinos was consistently lower for 
Mexican Americans than for the White and African Americans. For 1988-1991, 54.4% of 
Mexican Americans were aware that they had HTN, compared to 70.6% and 73.3% for 
White and African Americans. Then for the 1991-1994 NHANES study, 62.0% of 
Mexican Americans were aware that they had HTN compared to 67.5% and 72.6% for 
White and African Americans, and 57.8% of Mexican Americans, compared to 69.5% 
and 73.9% of White and African Americans for the 1999-2000 NHANES (Kountz).  
This lack of awareness of the presence of the chronic disease of HTN in the 
Latino population is further supported by the findings of a study by Bersamin, Stafford, 
and Winkleby, 2009 conducted to examine the awareness, treatment and control of HTN 
among Mexican American women and men. These researchers found that among a study 
population of 1359 non-pregnant Mexican American women and 1421 Mexican 
American men ages 25-84 years, 65% were unaware that they had HTN (Systolic blood 




studies examined in this section show a lack of awareness and control of HTN in the 
Latino population. This study examined the relationship between health literacy and the 
level of HTN in hypertensive Latinos in an urban ED and provided information that will 
add to the current literature on HTN in Latinos. 
Critique of Methods 
Baker et al., 2007 stated that the aim of their study was to determine if low health 
literacy independently predicted mortality rates in individuals with chronic diseases. 
Though costly, the prospective cohort study design was appropriately used for this study 
since this study design reduces exposure bias and allows for the study of disease 
associations (Babbie, 2007). Also, attrition can occur with individuals in a prospective 
cohort study, but, the sample size of this study (3260 Medicare managed-care enrollees) 
may have been large enough to allow for some attrition without significantly influencing 
the study results. The study participants were 65 years and older, the age group most 
likely to have chronic diseases. It is not clear if the study participants were randomly 
selected. Instrumentation for this study by Baker et al. included a letter of introduction, 
face to face interview for data on race/ethnicity, education, annual income, health 
behaviors, body mass index, and chronic medical conditions. Established tests (S-
TOFHLA p<.001, the 12- Item Short-Form Health Survey, and the Geriatric Depression 
Scale) with known reliability and validity were appropriately used in this study to 
measure the respective variables. Data analyses were appropriately accomplished with 
Chi-squares and multivariate Cox models with a 2-tail P value of .05 to determine the 




study supported an association between inadequate health literacy and cause specific 
mortality rates from chronic diseases, even though it was not clear what diseases the 
researchers used “other” to refer to. 
Similarly, Kaskie et al., 2011 conducted a study to examine the ED use by three 
groups of seniors 65 years and older. One group of seniors had severe clinical conditions, 
one group had non-severe clinical conditions, and the third group of seniors had 
indeterminate severity of clinical conditions. This study was conducted over a 17-year 
period (1991-2007). The method of data collection, sampling technique and sample size 
utilized for this study (Kaskie et al.) were appropriate for the extended period the study 
was conducted. Data collection was by secondary analysis of the survey on Assets and 
Health Dynamic among the Oldest Old (AHEAD) previously administered at the 
University of Michigan (a prospective cohort study). The 5,510 individuals selected for 
this study (Kaskie et al.) from the original AHEAD also had data on the Medicare claims 
regarding the type of ED care these individuals received. This method of sample selection 
was appropriate in that by selecting individuals with recorded health information on 
Medicare claims enabled the researchers of this study to obtain the information needed to 
identify and to assign 3,201 (58.1%) of these individuals to the three study groups on the 
basis of the severity of their clinical conditions which led to the ED visit. The researchers 
reported that individuals who visited the ED for clinically severe health conditions made 
up 17.2% (948) of this population while 19.5% (1076 individuals) utilized the ED for 
non-severe clinical health conditions, and 21.4% (1177 individuals) utilized the ED for 




confidence intervals were appropriately used to analyze the results of this study in 
which the dependent variable was ED usage pattern and the independent variables were 
severity of clinical conditions, educational status, income and insurance coverage (Kaskie 
et al.).  The researchers reported that the findings of their  study showed a lack of 
significant differences  between the three groups using the ED for health care in terms of  
access to health care, or in health behaviors such as obesity, or smoking but concluded 
that, on the basis of their statistical analysis, individuals utilizing the ED for non-severe 
clinical problems did so significantly for chronic health problems like moderate alcohol 
consumption (AOR 1.42; CI 1.03-1.94), and  arthritis (AOR 1.28, GI 1.04-1.57). 
 McCusker et al., 2010 conducted a study to examine the use of ED physicians 
instead of community physicians for ambulatory care sensitive chronic conditions 
(ACSCC) by individuals with ACSCC.  The researchers (McCusker et al.) appropriately 
used a cross-sectional survey design in this study to examine previously collected data for 
the Canadian Community Health Survey (CCHS) in 2003 and 2005. This data was 
collected on Quebec residents over the age 18 years, and the overall response rate was 
76.4 % with a low probability of the same person participating in both surveys. The 
researchers (McCusker et al.) report a total sample size of 53,456 with 33,491 individuals 
reporting one or more contact with a primary care providing physician in the 12 months 
preceding the survey, and 1,677 of these individuals stated that the primary care 
providing physician they encountered was in an ED. Multiple logistic regression was 
appropriately used to analyze the findings of this study that the outcome (ED use for 




needs of individuals with ACSCC due to the lack of a community based primary care 
provider. 
Bersamin et al., 2009 conducted a cross-sectional study to examine the predictors 
of HTN awareness, treatment and control among Mexican Americans using available 
data from the National Health and Nutrition Examination Surveys (NHANES), 1999-
2004. The cross-sectional design was appropriately used for this study (Bersamin et al.) 
in which the aim of the researchers was to define the factors contributing to poor blood 
pressure control among Mexican Americans. The sample size of 1359 Mexican American 
women and 1421 Mexican American men (25-84 years) was large enough. Bersamin et 
al. appropriately used logistic regression analyses to evaluate the findings of this study 
which showed a relationship between the dependent variable of HTN and the independent 
variables of age, sex, country of birth, primary language spoken, education, health 
insurance and BMI. One such finding was that younger Mexican Americans (25-34 
years) were significantly (OR = 5.5, 95% CI, p< 0.001) less likely to be aware that they 
had HTN than older Mexican Americans (35% versus 72% respectively). 
A review of the literature shows that the cross-sectional study design is the design 
most frequently used in studies in which the researchers are seeking to examine the 
relationship between independent and dependent variables such as is the case with my 
proposed study. The studies by Kaskie et al., 2011, Mc Cusker et al., 2010 and Bersamin 
et al., 2009 were similar in that these researchers selected cross-sectional survey designs, 
and logistic regression analyses to evaluate the results of their studies. The strengths of 




appropriate for the chronic diseases evaluated and allowed the researchers to achieve 
the aims of their studies. Also, these studies (Kaskie et al., Mc Cusker et al., and 
Bersamin et al.), because of their cross-sectional design, may not have been too costly to 
conduct (Blumenthal & DiClemente, 2004). However, the use of secondary data by 
Kaskie et al., McCusker et al., and Bersamin et al. may be a source of weakness for the 
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four health plans 
in Ohio, Texas, 
and Florida. 
 
Health literacy was 
measured with S-
TOFHLA. Scores 
ranged from 0-100. 
Individuals who scored 
0-55 were classified as 
individuals with 
inadequate health 
literacy. Those who 
scored 56-66 had 
marginal health 
literacy. Those who 
scored 67-100 had 
adequate health 
literacy. 
The National Death Index was 
used to identify deaths and the 
cause of death (cardiovascular, 
cancer,   or other) was 
determined by the International 
Classification of Diseases. The 
National Death Index provided 
matches based on the 
individual’s name, race, sex, 
marital status, social security 
number, and date of birth. 
Among the study participants, 
64.2% were found to have 
adequate health literacy, 11.2% 
were found to have marginal 
health literacy, and 24.5% had 
inadequate health literacy. More 
deaths were recorded for 
participants in the inadequate 
and marginal health literacy 
groups than for those in the 
adequate health literacy group 
(p < .001). The death rate from 
chronic diseases remained 
higher for the groups of 
individuals with inadequate and 
marginal health literacy even 
after adjusting for race, 
ethnicity, education, income, 






































sample size was 
1359 Mexican 
American 








Health literacy in terms 
of HTN awareness was 
self reported. A 
weakness of this study 
is that no established 
measuring tool was 
used to gather this data. 
Results       




Chronic diseases for this study 
were HTN, obesity measured 
using BMI, and diabetes 
mellitus. HTN measurements 
were according to the guidelines 
of the Joint National Committee 
on the Prevention, Evaluation, 
and Treatment of HTN. Normal 
weight was a BMI of 18.5-24.9 
kg/m 2, overweight (BMI of 25-
29.9 kg/m2), obese (BMI ≥ 30 
kg/m2), or morbid obesity (BMI 
≥ 40 kg/m2).  Participants were 
classified as having diabetes 
mellitus if they were on insulin, 
taking diabetes medication, or 
had a fasting plasma glucose ≥ 
126mg/dL. Fasting plasma 
glucose was measured using the 
national glucose oxidase 
reference method. 





After controlling for age, 
gender, language, country of 
origin, education, and insurance, 
there was a significant 
association between awareness 
of HTN and age (OR=5.5, p< 
0.001), country of origin 
(OR=1.7, p<0.05), and 

























 et al. 
(2008)     
A cross-sectional 
Observational  





Health literacy was 
assessed with 
TOFHLA 
Comprising of a  
50- item of  
Comprehension section 
scored on a scale of 1-
50. Poor health literacy 
was a score of 0-30, 
and adequate health 
literacy was a score of 
31-50. 
Patients had one year diagnosis 
of glaucoma. The severity of 
glaucoma was determined by 
retinal nerve fiber layer (RNFL) 
thickness on optical coherence 
tomography (OCT). This visual 
field data was taken from the 
patients’ medical records. 
The number of patients found to 
have poor health literacy was 
102 (50%). Patients with poor 
health literacy missed more eye 
clinic appointments (OR- 0.5, 
p<.001), and were found to have 
worse visual field parameters 
(p- .02) than patients with 
adequate health literacy. 
Patients in the poor health 
literacy group ha a RNFL of 
65% on OCT, while the patients 
with adequate health literacy 
had a RNFL of 49% on OCT (p- 
.09). Confounders adjusted for 
were race, ethnicity, education, 








A cross-sectional  






Health literacy was 
measured using the 
reading comprehension 
section of TOFHLA. 
Participants who scored 
≤ 80% on TOFHLA 
were defined as persons  
HIV disease and treatment 
knowledge was measured using 
a 14-item instrument which 
assessed the basic knowledge of 
the HIV disease processes, 
transmission risks, medications, 
and viral load 
After adjusting for confounders 
such as age, gender, ethnicity, 
education, income, and years of 
HIV-AIDS disease, using 
multiple logistic regression 
analyses, the results of this 













with lower health 
literacy. Those who 
scored ≥ 81% were 
defined as persons with 
higher health literacy. 




relationship between health 
literacy and HIV viral load; 
between health literacy and the 
frequency of hospitalizations 
annually. Individuals with lower 
health literacy were more likely 
to be hospitalized for HIV/AIDS 
related illnesses (p≤ .05) than 
those with higher health literacy. 
Also, individuals with higher 
health literacy had significantly 
lower viral loads (p< .01) than 






















glaucoma both in 
children and  
Several established 
tools for health literacy 
measurements were 
presented in this study 
(REALM, WRAT, 






No discussion on how glaucoma 










Poor health literacy is associated 
with poor health outcomes in 
patients with chronic diseases, 
especially patients with 
glaucoma. Patients with poor 
health literacy and glaucoma 
missed more eye clinic 
appointments, did not take 
glaucoma medications as 
prescribed, and experience 












adults. This  
review was 
comprised of a 







Chronic Disease             
Measure 
 
Results Design and Population 
 
 
patients with adequate health  
literacy, after controlling for 
age, education, and income in 
the various studies reviewed, 





















cohort study of 
277 adults with 
COPD 













Health literacy was 
measured with a 3-item 
questionnaire 
developed by Chew 
and colleagues, and 
correlated strongly with 
the REALM health 
literacy measuring tool. 
Scores ranged from 3-
15 (items had a five-







COPD was assessed using the 
validated 13-item COPD 
helplessness index (CHI) to 
measure COPD related 
helplessness. Scores range from 
0-52, with the higher scores 
indicating greater helplessness. 
Respiratory health was 
measured with the airways 
questionnaire- 20R. Scores 
range from 0-20, with higher 
scores indicating poor 





Poorer health literacy was found 
to be associated with increased 
COPD severity, greater COPD 
helplessness, and poorer 
respiratory health-related quality 
of life (HRQoL), after adjusting 
for age, gender, race, marital 




























Chronic Disease             
Measure 
 
Results                                                  
 
Severity Score was used to 
assess COPD related dyspnea, 
frequency of medication usage 
(oxygen, corticosteroids and 
antibiotics), and frequency of 
hospitalization. Scores range 
from 0-35, with the higher 
scores indicating increased 
COPD severity.                                                                                                 
















cohort study of 
73 adult patients 
with asthma from 
two inner city 
hospitals, one in 
Baltimore, 
Maryland, and 
the other in 
Boston, 
Massachusetts. 
Chronic Disease             
Measure 
 
Health literacy was 
measured with S-
TOFHLA. Scores 
ranged from 0-36. 
Patients who scored ≤ 
16 were considered to 
have low health 
literacy, while those 
patients who scored 
>16 were not. 
Results     
 
 
Patients’ knowledge of asthma 
medications and appropriate 
metered-dose inhaler (MDI) 
technique were measured using 
a 10-item questionnaire 
(Cronbach α = 0.62). 
Design and Population 
 
 
At discharge from the hospitals, 
22 % of the study participants 
had inadequate health literacy. 
After adjusting for age, sex, 
ethnicity, education, income, 
and smoking history, patients 
with inadequate health literacy 
were found to be hospitalized 
for asthma (p = 0.04), and had  
lower asthma medication 
knowledge score (OR-0.11, p = 
0.001) than those patients with 
adequate health literacy. 
However, after about two 
rounds of education on asthma 
medications and MDI technique, 
inadequate health literacy was 
not found to be significantly 
associated with asthma 
symptom control (p = 0.84). 
     





Health Literacy Measuring Tools 
Several tools have been used to measure health literacy. These include the 
National Adult Literacy Survey (NALS), the Peabody Individual Achievement Test-
Revised (PIAT-R), the Slosson Oral Reading Test-Revised (SORT-R), the Wide Range 
Achievement Test-Revised (WRAT-R), the Rapid Estimate of Adult Literacy in 
Medicine Revised (REALM-R), and the Test of Functional Health Literacy in Adults 
(TOFHLA). NALS was created in response to the federal government’s desire in 1988 to 
evaluate the levels of literacy among adults in the US. This survey was created to 
evaluate the English literacy of adults in the US on the basis of their performance on a 
variety of tasks that mimic tasks encountered in their daily lives. Thus, in 1992 the NALS 
was administered nationally, an hour long test administered in English to measure skills 
in prose, document and quantitative literacy. In terms of prose literacy, NALS was 
designed to assess the knowledge and skills needed to understand and use information 
from editorials, news, poems, and fiction. Document literacy was assessed for the 
knowledge and skills required for job applications, payroll forms, transportation 
schedules, maps, tables and graphs. Quantitative literacy was assessed for the knowledge 
and skills required for the use of numbers (Kirsch, Jungeblut, Jenkins, & Kolstad, 2002). 
 The PIAT-R is designed to assess the academic achievement of children K-12 in 
reading, mathematics, spelling, written expression and encyclopedia knowledge (Lazarus, 
1990). The SORT, which is used to determine grade level in reading, is basically a 
reading test administered to assess the individual’s oral word recognition ability. This 




(Slosson & Nicholson, 1990). The WRAT is a ten minute test which measures word 
recognition and the pronunciation of words by individuals, ages 5 - 75 years. This test 
compares the individual performance with that of others. This is a 57-item test. The 
disadvantages of this test are that the WRAT does not test comprehension, is not 
available in Spanish and does not use health related words (DeWalt, Berkman, Sheridan, 
Lohr, & Pignone, 2004). 
The REALM is a 125 - word recognition and pronunciation test, not a 
comprehension test. The words are chosen from a health context, and the test is designed 
for a public health or primary care setting. The REALM is used to evaluate patients for 
low ready skills, usually those reading below the ninth grade level (DeWalt et al, 2004). 
According to Mancuso (2009) the 125- word REALM has a test-retest reliability of 0.98, 
and an established validity by correlation of REALM to SORT (r = 0.95), and to PIAT-R 
(r = 0.98). These tools can be used to measure one or more aspects of literacy.  
However, for this study, the short form of the TOFHLA will be the measuring 
tool for health literacy. Of the tools mentioned in this study, the TOFHLA seems to be 
the most appropriate since it is available in both Spanish and English which is important 
since the study population will be Spanish or English speaking. The TOFHLA takes 
about 25 minutes to complete and measures both numeracy and reading comprehension 
using actual hospital medical terms. The short form (S-TOFHLA) takes about 12 minutes 
to complete (DeWalt et al, 2004). It has reliability (Cronbach’s alpha) of 0.98 and a 
validity of 0.91 (Nielson-Bohlman et al., 2004). This tool will be discussed in depth 





In this chapter I focused on the association of health literacy with the 
underutilization of preventive health services such as vaccinations and cancer screenings. 
Additionally, I discussed the use of EDs by individuals in urban and rural areas for 
nonemergency health care because of the perceived lack of access to health care. Finally, 
I discussed the association between health literacy and mortality rates. A review of the 
literature revealed that low health literacy seems to be prevalent more among individuals 
who are older, with less than 12 years of education, low income, have little or no access 
to primary care, and are on Medicaid, Medicare, or are not insured. The STOFHLA 
seems to be the most preferred test to assess the health literacy status of the study 
population because of its availability in both Spanish and English and because it employs 
actual hospital medical terms to assess reading comprehension (Dewalt et al, 2004). 
Some of the studies reviewed in this chapter examined health literacy association with 
chronic diseases, none, however specifically examined the association between health 
literacy and the level of HTN in hypertensive Latinos in an urban ED which was the 
purpose of this study. The findings from this study provide information (discussed in 
Chapter 4) beneficial to improving health care for Latinos and other minority groups 
seeking health care in a similar urban ED. The next chapter, Chapter 3, will provide an in 
depth discussion and description of the study population selection process and sampling 
technique, including a discussion of ethical factors used to protect the study participants, 




                                   Chapter 3: Research Methods 
Research Design and Rationale 
The aim of this study was to examine the relationship between health literacy, and 
the level of HTN in hypertensive Latinos using an urban ED for health care in a major 
health center in NYC. This chapter covers the research design and rationale, the 
methodology in terms of the population, sampling and sampling procedures, recruitment 
procedures, participation, and data collection. This chapter also covers instrumentation, 
operationalization of constructs, threats to validity, and ethical procedures. 
This study employed a cross-sectional survey design and a quantitative method of 
hypotheses testing. The quantitative survey approach was selected for this study instead 
of the qualitative study design because it was the most appropriate design for this study 
that allowed for the collection of data that supported or refuted the hypotheses of this 
study. The qualitative design approach with its multiple strategies of case studies, 
ethnography, grounded theory, narrative research, and phenomenological research 
required that the researcher engaged in the activities of the study participants and 
observed their behaviors in order to collect appropriate study data; or that the researcher 
used case studies to collect the appropriate study data (Creswell, 2009). The qualitative 
approach is most suitable for studies in which the researcher does not know the important 
variables to examine while the mixed method approach is most appropriate when either a 
quantitative or qualitative design would be inadequate for the desired data collection, 
analysis, and interpretation (Creswell). Of the three study designs, a quantitative design, 




the aim of this study (in a timely manner) in which the important variables examined 
were known. The longitudinal survey design might have been appropriate if the purpose 
of this study were to examine the relationship between health literacy and levels of HTN 
in the sample population over an extended period of time (Babbie, 2007). Also, the 
quantitative design is most suitable for studies which involve hypotheses testing in order 
to examine the relationship between the independent and dependent variables, such as 
was the case with this study. The independent variable in this study was health literacy. 
The dependent variable was the level of HTN, and the aim was to examine the 
relationship between these variables, controlling for the covariates (age, BMI, gender, 
insurance, preferred language, and smoking) selected as a result of the review of the 
literature discussed in Chapter 2. Individuals selected for this study were Latinos and 
were English and/or Spanish speaking. Three levels of health literacy were examined as 
measured by STOHFLA scored on a scale of 0-36 (DeWalt et al, 2004). The levels of 
health literacy were low health literacy (0-16), marginal health literacy (17-22) and 
adequate health literacy (23-36).  
Methodology 
Population 
 The population for this study was selected from the Latino patients that used the 
ED of a major health center in NYC often for non-emergency health care. This health 
center is a 457-bed acute care facility and has about 76,000 annual visits to the adult ED. 




emergency cases was not obtainable. Latinos make up about 35% of this ED population 
(NYC.gov, 2011). 
Sampling and sampling procedures 
A nonrandomized, purposeful sample of 136 participants, ages 18 years and older 
were selected for this study using the tool G*Power for sample size calculation (G*Power 
3.1.6, 2013). This sample size was calculated by selecting on the G*Power calculator the 
logistic regression test for 2 tail testing, a power of 0.84, odds ratio of 1.7, and α of 0.05.  
Inclusion Criteria 
The inclusion criteria for this study were that the participants were Latino adults 
(18 years or older), English speaking and/or Spanish speaking, with HTN, and were 
registered to be seen in the ED on the day of data collection at this major medical center 
in NYC. I utilized the information on the participant’s medical record at the facility, and 
the medication profile that the participant provided on the day of the ED visit to 
determine the HTN history of the study participants. Study participants did not have to 
have a medical record at the facility to be included in the study, but most of them did. I 
utilized the self reported history of HTN provided by study participants who did not have 
a medical record at the research facility to determine HTN history.  
Exclusion Criteria 
I excluded patients who were blind or deaf from the study because the data 
collection process for this study required individuals to participate in both a written and a 




than 18 years old, individuals who did not speak English or Spanish, individuals who did 
not have HTN and individuals who were not Latino. 
Procedures for Recruitment, Participation and Data Collection 
Sample selection was a two-stage process. Recruitment of study participants 
involved the distribution of flyers (in Spanish and English) advertising the study to 
patients in the ED waiting area of the major medical center in NYC on the day of data 
collection. The ED clerks, a research assistant, and I, distributed the flyers (Appendix A) 
to patients at the time these patients were given the mini ED registration forms.  The 
flyers provided patients information on what the study was about, who was eligible to 
participate, and who to contact if they were interested in participating in the study. The 
research assistant and I remained in the ED waiting area to retrieve the flyers from the 
patients who indicated on the flyer, a desire to participate in the study. These patients 
were approached by a research assistant, or I, after they were registered to be seen in the 
ED had been placed in assigned rooms. In compliance with the facility’s IRB 
requirements, flyers advertising the study were distributed to the ED health care 
providers prior to the day of data gathering, and on the day of data gathering. The ED 
providers were also informed that their patients had expressed a desire to participate in 
the study. 
 The patients completed the S-TOFHLA, (Appendix D), in the language of their 
preference (English, or Spanish), only after they have signed consent to participate in this 
study. The patients were left in the private rooms with 12 minutes to complete the S-




after the 12 minute period, whether they were completed or not. The study participants’ 
medical records were then reviewed to validate their information on the intake form 
(Appendix C), and to gather information needed for the study such as blood pressure 
readings, age, BMI, insurance coverage, and smoking history. 
The data was then entered into an excel spread sheet with the participants’ 
identifying information removed. Information with the participants’ identification such as 
signed consent forms for the study, along with the S-TOFHLA results, have been kept by 
me in a locked cabinet at the facility. This file will be kept unavailable except for the 
retrieval of information necessary for correction or removal. A researcher guarantees 
study participants confidentiality with the agreement to refrain from publicly identifying 
that participant’s response (Babbie, 2007).   
Participants were described as having adequate health literacy if they scored on 
the STOFHLA between 23- 36. Those with a score of 17-22 were considered marginally 
health literate, and those with a score of 0-16 were classified as having inadequate health 
literacy (Wallace, 2006). The data was then transferred from Microsoft excel to the 
Statistical Package for Social Science (SPSS) software for data management, coding, 
storage, and analysis.  
Instrumentation 
The instruments and materials used for this study were a flyer (Appendix A) with 
a brief description of the study, inviting patients in the ED of this major medical center to 
participate in the study, a consent form of agreement to participate in the study, including 




stage of the study (Appendix B), the intake form used in the ED of this medical center 
(Appendix C) and STOFHLA, a 36 item test (Appendix D). Permission was obtained 
from the publisher to use STOFHLA (Appendix E). STOFHLA, which takes about 12 
minutes to complete, has the reliability (Cronbach’s alpha) of 0.98 and the validity of 
0.91 (Nielsen-Bohlman, Pasnzer & Kindig, 2004).  
Study Variables 
Independent Variable 
Health literacy. This was the ability to read fluently and to have the numeracy 
skills to understand discharge health care instructions. Health literacy was ordinally 
classified as low health literacy (0-16 and coded as 0), marginal health literacy (17-22 
and coded as 1), and adequate health literacy (26-36 and coded as 2). For this study, the 
36-scale S-TOFHLA (Baker, 2006) was the measuring tool for health literacy. 
Dependent Variable 
Hypertension (HTN). Hypertension was defined as a systolic blood pressure 
(SBP) of 140 mm Hg or above and/ or a diastolic blood pressure (DBP) of 90 mm Hg or 
above (Fields et al, 2004). Study participants disclosed their history of HTN on the ED 
registration information at time of triage. Medical records were also reviewed for 
information regarding the study participants medical history after study participants have 
signed consent to participate in the study. For this study, HTN was operationally 
examined as an ordinal variable. The levels were normal blood pressure readings (coded 
as yes-1, and no- 0), pre HTN (coded as yes -1, and no- 0), stage 1 HTN (coded as yes -1, 





According to the literature review for this study, potential covariates were race, 
age, gender, language, BMI, smoking, lack of insurance coverage, treatment regiment, 
length of time in care of physician, duration of HTN (Schillinger, D., Bindman, A., 
Wang, F., Stewart, A., & Piette, J., 2004), socioeconomic status, poor self efficacy, low 
trust in medical providers, and impaired access to care (Berkman et al, 2004). For this 
study, the covariates of age, gender, language, insurance coverage, BMI, and smoking, 
were addressed to determine the true influence of the independent variable (health 
literacy) on the dependent variable (levels of HTN). The study participants provided 
information on these covariates on the facility’s intake form on that day and on their 
medical records kept at the facility. Like studies by Bersamin et al., 2009, Kaskie et al., 
2011, McCusker et al., 2010, and Omachi et al., 2013, not addressing the other potential 
covariates mentioned in this section might weaken the results of this study, thus 
indicating the need for a more extensive study in the future.  
Age. I assessed age as an interval variable. The study participants provided this 
information the facility’s ED intake form. I defined age in categorical groups of years 
from 18 -29 (coded as 0), 30-39 (coded as 1), 40- 49 (coded as 2), 50- 59 (coded as 3), 
60- 69 (coded as 4) and > 70 (coded as 5). 
BMI. I obtained this value from the participant’s medical record created at the 
time of the ED visit to the research facility on the day of data collection for this study. 
Routinely, the patient’s height in feet and inches and the patient’s weight in pounds are 




routinely calculated and recorded on the patient’s medical record at the time of the ED 
visit. 
Gender. I examined gender as a categorical dichotomous variable as male (coded 
as 0) or female (coded as 1). Participants provided this information on the ED intake 
form.  
Insurance. I gathered this information from the ED intake form used at the 
research facility. Patients are routinely required to provide insurance information on this 
intake form. This was a dichotomous variable, yes (coded as 1) or no (coded as 0). 
Preferred Language. This was examined as a categorical dichotomous variable. 
Participants indicated on the ED intake form whether they were English speaking (coded 
as 0) or Spanish speaking (coded as 1). 
Smoking. I obtained this information from the ED intake form used at the 
research facility. Patients are required to provide information on whether or not they 
engaging in smoking. This was assessed as a dichotomous variable, yes (coded as 1) or, 











Table 2   
Summary of Study Variables 
Study Variables                                                               
 
Classification   Responses    
   Health Literacy  
(Independent Variable)  
Ordinal 1.Low Health Literacy (coded-0) 
2.Marginal Health Literacy  
(coded-1)  
3.Adequate Health Literacy  
(coded-2) 
 
HTN (Dependent) Ordinal 1.Normal Blood Pressure  
Reading(coded- yes-1, no- 0)  
(≤ 130/80)  
2. Pre- HTN-(coded –yes- 1, no- 0) 
(130-139/80-89)  
3. Stage 1 HTN (coded- yes-1, no- 
0) 
(140-159/90-99) 




Age (Covariate) Interval   Measured in Years     
18-29(coded -0)    
30-39(coded -1)    
40-49(coded -2)      
50-59(coded -3)  
60-69(coded- 4)    
 ≥ 70 (coded- 5) 
 
BMI (Covariate) Interval Normal weight- 18.5-24.9 kg/m2  
(coded -0) 
Overweight- 25-29.9 kg/m2 (coded-
1) 
Obese- BMI≥ 30 kg/m2 (coded -2) 
Morbid Obesity ≥40 kg/m2 (coded -
3) 







Categorical   
Responses 
 
1.Male (coded - 0) 
2. Female (coded- 1) 
 
Insurance (covariate) Dichotomous 1. Yes-   coded 1 






Dichotomous   
1. English (coded 0) 
2. Spanish (coded 1) 
 
Smoking (covariate) Dichotomous 1. Yes- (coded 1) 
2.  No- (coded 0) 
 
 
Data Analysis Plan 
Spss software was used for all data analysis. The complementary log-log model of 
ordinal logistic regression and multiple regression analyses were used to examine the 
relationship between the independent and dependent variables in this study. These models 
of data analysis are most suitable for describing the relationship between a dependent 
variable and one or more independent variables (Laerd Statistics, 2013).  Logistic 
regression has been the analytic method of choice by researchers of other studies on 
health literacy and chronic diseases (DeWalt et al, 2006, Hertz et al, 2005, Hicks et al, 
2004; Morris et al, 2006) and is appropriate for analyzing the relationship between 
multiple independent variables and a single dependent variable. Since the dependent 
variable for this study (levels of HTN) is ordinal, ordinal logistic regression was selected 




   1.  Is there a relationship between health literacy, and the level of HTN observed in 
hypertensive Latinos seeking health care in an urban ED regardless of age, BMI, 
gender, insurance, preferred language, and smoking?  
a. The Null Hypothesis H10:  After controlling for age, BMI, gender, 
insurance, preferred language, and smoking, there is no relationship 
between health literacy and the level of HTN observed in hypertensive 
Latinos seeking health care in an urban ED. 
b. The Alternative Hypothesis H1a:  After controlling for age, BMI, gender, 
insurance, preferred language, and smoking, there is a relationship 
between health literacy and the level of HTN observed in hypertensive 
Latinos seeking health care in an urban ED. 
 
2. Will health literacy predict the level of control of HTN in hypertensive Latinos 
seeking health care in an urban ED? 
a. The Null Hypothesis H20:   After controlling for age, BMI, gender, 
insurance, preferred language, and smoking, health literacy (low, marginal, 
adequate) does not predict the level of control of HTN (controlled HTN, pre 
HTN, Stage 1 HTN, Stage 2 HTN) observed in hypertensive Latinos seeking 
health care in an urban ED. 
b. The Alternative Hypothesis H2a:  After controlling for age, BMI, gender, 
insurance, preferred language, smoking, health literacy (low, marginal, 




Stage -1 HTN, Stage -2 HTN) observed in hypertensive Latinos seeking 
health care in an urban ED. 
Threats to Validity 
Internal Validity 
The focus of this study was to examine the association of health literacy with the 
level of HTN in hypertensive Latinos seeking health care in an urban ED. This absence of 
causality helped to decrease the threat to the internal validity of this study. Internal 
validity measures the extent to which the independent variable causes a change in the 
dependent variable (Trochim & Donnelly, 2008). Another possible threat to internal 
validity is data collection bias. Data collection bias occurs when a researcher’s recorded 
data is objective but is that person’s perception influenced by the study participant’s dress 
style, the way that participant speaks or that participant’s inability to respond to the 
survey questions. Measurement errors in blood pressure can also decrease the internal 
validity of this study. According to Babbie (2007), to preserve the internal validity and 
external validity of this study, known data collection tools were used.  Thus, STOFHLA a 
known health literacy measuring tool (Cronbach’s alpha = 0.98, validity = 0.91) was 
chosen as the health literacy measuring tool for this study. The sphygmomanometer, 
which was used for measuring blood pressure, is also a known measuring tool with 
validity and reliability. 
External Validity 
     A great threat to external validity is the technique used for sample selection. A 




and/or Spanish speaking) with HTN were selected for this study, and only those 
individuals with HTN who used the ED for primary care. These factors along with the 
absence of randomization in the selection of the participants for this study limit the 
applicability of  the results of this study only to groups similar to this study‘s sample of 
participants in a similar urban ED setting (Trochim & Donnelly, 2008).  
Ethical Issues 
     This study involved human subjects but did not involve the withholding of 
medications or necessary treatments from any of the study participants. Patients who 
were critical and in need of emergency care as determined by the triage nurse were not 
included in this study. However, the ethical principles that guided this research included 
voluntary participation in the study, informed consent, confidentiality, anonymity and 
right to service (Trochim & Donnelly, 2008). No study participant was coerced into 
joining the study. Each potential study participant was told that participation in the study 
was voluntary. Each participant was assured that refusing to participate in the study will 
not result in a loss of access to health care, change in the type or quality of health care 
they received at that time or in the future at this major health center in New York City. 
This included treatment of the participant in the facility’s ED. Participants who agreed to 
join the study was asked to sign a consent form. The confidentiality of information 
participants shared with the researcher was protected. 
        I identified myself as the researcher and explained to the study participants the 
purpose of the research. I also made every attempt to report, truthfully, the findings of 




and openness contribute to the progress of science. Truthfully reporting the findings of a 
study, including the problems encountered, will help to save other potential researchers 
from experiencing similar problems. Since this study was conducted at the facility where 
I am employed, data collection occurred outside of work hours, so as to avoid the 
potential for unethical or conflict of interest issues. 
Protection of Human Participants 
     Prior to collecting data for this study, I obtained the Institutional Review Board (IRB) 
approval for the study, and permission to conduct the study from Walden University 
(Walden IRB approval# 03-04-14-0021242), and from the Einstein College of Medicine 
affiliated with this major health center in New York City (Einstein IRB approval# 2014-
3224). According to the Health Insurance Portability and Accountability Act of 1996 
(HIPAA) and of the IRB of the Einstein College of Medicine affiliated with the facility, I 
have devised a plan to protect the study participants’ health information. During data 
collection, once the study participants have signed the consent form agreeing to 
participate in the study and the completed S-TOFHLA is scored, the identification 
information for each person was removed from the data entered on the excel spread sheet 
to ensure anonymity for the participants. The consent forms with the participants’ 
signatures were attached to the health literacy tests and immediately placed in the locked 
file cabinet provided by the research facility. This information will be kept in the file 
cabinet for a period of five years after the research is completed.  Only I will be able to 
identify the person from whom the material was collected using the person’s name and 




agreement to refrain from publicly identifying that participant’s response. This will serve 
to protect, partially, the anonymity of the study participants. Complete anonymity is only 
guaranteed when the researcher cannot match the data collected with individual study 
participants (Babbie, 2007).  
         To further ensure privacy and protection of study participants’ medical and health 
information, interviews were conducted in private rooms requested by the researcher and 
provided by the facility. Participants did not receive an incentive for agreeing to 
participate in this study, according to the policy of the facility’s IRB. 
Summary 
This chapter described the research design, sampling technique, instrumentation, 
and quantitative method that was used to examine the research questions and hypotheses 
for this study on the association of health literacy with the level of HTN in hypertensive 
Latinos seeking health care in an urban ED. The study variables, including potential 
covariates were defined. This chapter also covered potential threats to internal and 
external validity and the steps that were taken to minimize these threats. The method of 
data collection, management, and storage was described in this chapter. The steps taken 
to protect the human participants and the limitations, delimitations and scope of this study 




                                             Chapter 4: Results 
Introduction 
 The purpose of this study was to quantitatively examine the relationship, if any, 
between health literacy and the level of HTN in hypertensive Latinos seeking health care 
in an urban ED. This was a cross-sectional survey design. The research questions and 
hypotheses that guided this study were the following: 
1. Is there a relationship between health literacy, and the level of HTN observed in 
hypertensive Latinos seeking health care in an urban ED regardless of age, BMI, 
gender, insurance, preferred language, and smoking?  
a. The Null Hypothesis H10:  After controlling for age, BMI, gender, 
insurance, preferred language, and smoking, there is no relationship between 
health literacy and the level of HTN observed in hypertensive Latinos seeking 
health care in an urban ED. 
b. The Alternative Hypothesis H1a:  After controlling for age, BMI, gender, 
insurance, preferred language, and smoking, there is a relationship between 
health literacy and the level of HTN observed in hypertensive Latinos seeking 
health care in an urban ED.   
2.  Will health literacy predict the level of control of HTN in hypertensive Latinos 
seeking health care in an urban ED? 
a. The Null Hypothesis H20:   After controlling for age, BMI, gender, 
insurance, preferred language, and smoking, health literacy (low, marginal, 




HTN, Stage 1 HTN, Stage 2 HTN) observed in hypertensive Latinos seeking 
health care in an urban ED. 
b. The Alternative Hypothesis H2a:  After controlling for age, BMI, gender, 
insurance, preferred language, smoking, health literacy (low, marginal, 
adequate) predicts the level of control of HTN (controlled HTN, pre- HTN, 
Stage -1 HTN, Stage -2 HTN) observed in hypertensive Latinos seeking 
health care in an urban ED. 
In this chapter I describe the data, data collection technique, and the sample 
population for this study. I also report the statistical analyses used to interpret the data 
and the answers to the research questions. 
Changes in Methodology 
Except for a few changes, data collection procedures for this study occurred as 
described in Chapter 3. The research facility’s IRB requested that the flyer in English and 
Spanish, be used to introduce the study to potential participants, and therefore suggested 
that it was redundant to have a recruitment letter. So the recruitment letter was removed 
from the list of instruments for data collection. The sample size was reduced from 207 to 
136 and the power of the study from .95 to .84. These changes do not appear to have 
significantly affected the outcome of the study.  
Data Collection 
 Data collection occurred over a period of four months, from April 14, 2014 to 
August 18, 2014. One hundred, thirty-six individuals completed the health literacy 




convenience sampling, and participation in the study was voluntary. Even though 
convenience sampling can be used to provide information on the relationship between 
variables in the study, some members of the population have no chance of being sampled 
as a result of this type of sampling technique, and therefore the extent to which the 
sample for this study is representative of the population from which it was selected is not 
known (Babbie, 2007).   
Descriptive and Demographic Characteristics of the Sample 
Descriptive statistics for the sample population (N=136) are presented in Table 3. 
This table shows the number and percentage of participants for the independent variable 
(health literacy), the dependent variable (level of HTN), and covariates (age, BMI, 
gender, insurance, preferred language, and smoking). The dependent variable, (level of 
HTN), is an ordinal variable comprising of the four levels of HTN described in Chapter 3 
(normal, pre-HTN, Stage1-HTN, and Stage 2- HTN). Therefore, ordinal logistic 
regression, the complementary log-log model, was the method of data analysis selected 
for this data (Laerd Statistics, 2013).   
Table 3 
Composition of Study Sample in Percentage (N = 136) 
 
Variables                                               Frequency      Percent 
Health Literacy 
      low-HL-0-16                                                                31                         22.8                                               
    marginal-HL-17-22 
12        8.8 
    adequate-HL-23-36 
Age 
93 68.4 
    18-29yrs 19 14.0 
    30-39yrs 21 15.4 



















    60-69yrs 25 18.4 
    70-90yrs 
BMI 
17 12.5 
     Normal weight  (18.5-24.9 kg/m2 ) 20 14.7 
     Overweight (25- 29.9 kg/m2 ) 47 34.6 
     Obese- ( ≥30 kg/m2  ) 52 38.2 
     Morbid obesity ( ≥ 40 kg/m2  ) 16 11.8 
Gender 





      Female 79 58.1 
Insurance 
      No Insurance 
                 
                 45 
 
33.1 
      Insurance 91 66.9 
Language 





      Spanish 41 30.1 
Smoking 





      Smoking 40 29.4 
Level of HTN 
 
       HTNNormal (1)                                                                    29                  21.3 
       HTNPre       (2)                                                                     33                  24.3 
 
       HTNStage    (3)                                                                     41                  30.1 
       HTNStage2 (4)                                                                      33                   24.3 
 
Results 
Ordinal logistic regression was used to determine if there is a relationship 
between health literacy and levels of HTN, regardless of the covariates, age, BMI, 




assumptions for ordinal regression analysis (Laerd Statistics, 2013). Assumptions 1 and 2 
were satisfied with the dependent variable, level of HTN, measured on an ordinal scale, 
and the independent variables being continuous (age, and BMI) and categorical (health 
literacy, gender, insurance, preferred language, and smoking). However, before 
proceeding with the analysis to check assumptions 3 and 4 for ordinal regression, the 
distribution of the study data was evaluated through frequency distributions and 
histograms. Figure 2 below shows that the dependent variable (level of HTN) is skewed 
towards the highest level. Therefore, the complementary log-log model of ordinal logistic 
regression was used to adjust for this issue (Statistics Solutions, 2014) 
 
Figure 2.  Frequency distribution and histogram of the 4 levels of HTN (normal-





The study data was then analyzed to check for assumption 3 and multicollinearity, 
using multiple linear regression method because of the interaction between the 
independent variables (Laerd Statistics, 2013). Assumption 3 of ordinal logistic 
regression requires that there be no multicollinearity between the independent variables 
in the study. Table 4 below shows that the data met assumption 3 for no multicollinearity.  
Table 4 
Collinearity- (dependent variable- level of HTN, and independent variables- health 
literacy, age, BMI, gender, insurance, preferred language, and smoking- N=136) 
 
Model Variables            Collinearity Statistics 
                                  
Tolerance 
                             
VIF 
 Health Literacy .778 1.285 
 Age  .782 1.278 
1 BMI .941 1.062 
 Gender .853 1.173 
 Insurance .855 1.169 
 Preferred Language              .815  1.228 
 Smoking              .885   1.130 
 
The “Tolerance” and “VIF” values in Table 4 show that there is no high 
correlation between two or more independent variables in this study. According to Laerd 
(2013), a “Tolerance” value greater than 0.1 and a “VIF” value less than 10 indicate that 
there is no collinearity problem with the data of this study. Correlation between two or 
more independent variables makes it difficult to determine which independent variable is 
responsible for the explanation of the variation observed in the dependent variable (Laerd 




regression required the test of parallel lines. Table 5 below shows the results of the 
analysis of the study data for assumption 4. 
Table 5. 
Assumption 4 for ordinal regression analysis. The Test of Parallel Lines for relationship 
between the independent variables (Health Literacy, Age, BMI, Gender, Insurance, 




Chi-Square df Sig. 
Null 
Hypothesis 
328.964    
General 303.391 25.573 16 .060 
 
Assumption 4 for ordinal regression analysis is the assumption of proportional odds. The 
basis of this assumption is that each independent variable has identical effect on each 
level of the dependent variable, and lines of the same slope are parallel (Laerd Statistics, 
2013). The test of parallel lines is the statistic used for testing assumption 4 for ordinal 
regression analysis (Laerd Statistics, 2013). The proportional odds model (the “Null 
Hypothesis” row) assumes that the relationship between the independent variables and 
each category of the dependent variable is the same, a set of parallel lines. The 
cumulative odds model (the “General” row) assumes that this relationship between the 
independent variables and each category of the dependent variable is not the same. If the 
assumptions of proportional odds is met the Chi-square value (a measurement of the 
difference between these two models) obtained from the test of parallel lines will be 




assumption of proportional odds will be violated if the opposite occurs (the Chi-square 
value is large and statistically significant, p< .05). 
 The results shown in Table 5 above indicate that the assumption of proportional 
odds for ordinal regression analysis was met, χ2 (16) = 25.573, p = .060 (p> .05). Thus, 
the data for this study has met all four assumptions for ordinal regression analysis. The 
data was next evaluated for model fitness, that testing to determine how well the 
statistical method (ordinal analysis) selected for the data analysis for this study, will 
predict the relationship between the independent variable (health literacy), controlling for 
the covariates (age, gender, insurance, and preferred language), and the dependent 
variable (level of HTN, (Ordered Logistic Regression, UCLA)).  The results for the 
goodness-of-fit tests for ordinal regression for the data of this study are presented in 
Table 6 below.    
Table 6 
Goodness-of-fit for the relationship between health literacy and levels of HTN, 
controlling for the covariates age, BMI, gender, insurance, preferred language, and 
smoking (N=136). 
 
 Chi-Square df Sig. 
Pearson 330.768 325 .401 





Table 6 shows that the Pearson row and the Deviance row statistics provide 
information on the suitability of the ordinal regression model for the analysis of the data 
of this study. The results of these tests will have to be not statistically significant (p>.05) 
to indicate a good fit between the data and the model of regression analysis (Laerd 
Statistics, 2013). Table 6 shows that these two tests indicate that the ordinal regression 
log-log model is a good fit for the data of this study. The Pearson goodness-of-fit test 
shows that the model is a good fit for the data, χ2 (325) = 330.768, p = .401, and the 
Deviance goodness-of-fit test shows that the model is a good fit for the data, χ2 (325) = 
305.841, p = .770. 
 Additional testing was done to determine goodness-of-fit of the ordinal regression 
analysis for the data of this study and to test the null hypothesis for research question 2. 
The following Table 7 shows the pseudo R-square values for the data of this study, the 
higher the values the better the model fit (Ordered Logistic Regression, UCLA). 
 
Table 7 
Pseudo R-Square goodness-of-fit tests for the relationship between the independent 
variable, health literacy and the dependent variable, levels of HTN, controlling for the 
covariates age, BMI, gender, insurance, preferred language, and smoking (N=136).  
 
 






 These pseudo R-square values are measurements of the variability in the 




regression analysis used for the data of this study. The results of the three pseudo R-
square tests shown in Table 7 indicate that there is a relationship between the independent 
variable (health literacy) and the dependent variable (level of HTN), controlling for the 
covariates, age, BMI, gender, insurance, preferred language, and smoking (research 
question 2). The Cox and Snell value shows that 14% of the variability in the dependent 
variable (level of HTN) can be explained by the influence of the independent variable 
(health literacy) controlling for the covariates (age, BMI, gender, insurance, preferred 
language, and smoking)  as measured by the ordinal regression model used for the 
analysis of the data of this study. The McFadden value, on the other hand, shows that 
5.5% of the variability in the dependent variable can be explained by the influence of the 
independent as measured by the ordinal regression model selected for this study, and 
14.9% of the variability in the dependent variable as shown by the Nagelkerke value can 
be explained by the influence of the independent variable as measured by the ordinal 
regression model selected for this study. The higher pseudo R-square values, the greater 
the variability in the dependent variable explained by the influence of the independent 
variable as measured by the model of ordinal regression analysis selected for this study 
and the better the selected ordinal regression analysis model is suitable for this study 
(Ordered Logistic Regression, UCLA). 
 The information provided by Table 8 below includes answers to the hypothesis of 





Model fitting information for the relationship between the independent variable, health 
literacy and the dependent variable, levels of HTN, controlling for the covariates age, 
BMI, gender, insurance, preferred language, and smoking (N=136).  
 
 
Model -2 Log Likelihood Chi-Square df Sig. 
Intercept Only 349.463    
Final 328.964 20.498 8 .009 
 
The value (shown in table 8) for the “intercept only” (the null model) under column “-
2 (Log Likelihood)” is the result of the ordinal regression model (the Polytomous 
Model (PLUM)) analysis of the data with the exclusion of the independent variables 
(health literacy, age, BMI, gender, insurance, preferred language, and smoking). The -
2 (Log Likelihood) value for the “intercept only” results from the assumption that 
there is no relationship between the independent variables in the study and the 
dependent variable, that the independent variables have zero effect on the dependent 
variable and therefore the results shown in Table 8 for the “intercept only” model 
supports the null hypothesis of research question 1 for this study. 
The Null Hypothesis H10:  After controlling for age, BMI, gender, 
insurance, preferred language, and smoking, there is no relationship 
between health literacy and the level of HTN observed in hypertensive 




          However, the value for the “Final” model (the fitted model), shown in Table 8, 
indicates a difference between the -2 (Log Likelihood) value for the “Intercept Only” 
model and the value for the “Final” model, thus indicating that there is a relationship 
between all of the independent variables in the study or, at least, between  one 
independent variable (health literacy), while controlling for the covariates (age, BMI, 
gender, insurance, preferred language, and smoking), and the dependent variable 
(level of HTN),  and that this relationship is a significant one (p<.05), χ2 (8) = 20.498, 
p = .009. Therefore, on the basis of the results of the “Final” model shown in Table 8,  
there is a relationship between one (health literacy) or all of the independent variables 
(health literacy, age, BMI, gender, insurance, preferred language, and smoking) in this 
study and the dependent variable (level of HTN). The null hypothesis for research 
question 1 can be rejected.  
          Table 9 below shows that low health literacy has a positive coefficient (B) of 
.203, which indicates that these study participants have an increase in the log odds of 
.203 of experiencing a higher level of HTN (95% CI, -.360 - .765), controlling for age, 
BMI, gender, insurance, preferred language, and smoking. However, this finding was 
not statistically significant (χ2 (1) =.499, p=.480). Similarly, participants with 
marginal health literacy had the logs odds of .365 of experiencing a higher level of 
HTN (95% CI, .430 – 1.160) controlling for age, gender, insurance, and preferred 
language. These findings were also not statistically significant (χ2 (1) =.811, p =.368). 
The results in Table 9 below show that there is a relationship between the age of the 




coefficient “B” value (Estimate) for “Age” shown in Table 9 is a positive value, then 
for every 10 year increase in age (Table 3), the study participants have the logs odds of 
.198 of experiencing HTN (CI, .056 - .340). This finding for “Age” is significant 
(p<.05), χ2 (1) = 7.454, p = .006. Similarly, Table 9 shows that study participants 
who admitted to “smoking” have the log odds of .426 of experiencing HTN (CI, -.049 








Parameter Estimates for the relationship between the independent variables (health literacy, age, BMI, gender, insurance, 
preferred language, and smoking) and the dependent variable (level of HTN), N=136. 
 
 
Estimate Std. Error Wald df Sig. 95% Confidence Interval 
Lower Bound Upper Bound 
Threshold 
[Normal HTN = 1.00] -1.152 .357 10.425 1 .001 -1.852 -.453 
[Pre_HTN = 2.00] -.184 .332 .306 1 .580 -.833 .466 
[Stage1_HTN = 3.00] .758 .329 5.311 1 .021 .113 1.403 
Location 
Age .198 .073 7.454 1 .006 .056 .340 
BMI -.140 .113 1.519 1 .218 -.362 .082 
Gender .073 .222 .109 1 .741 -.361 .508 
Preferred Language .037 .251 .022 1 .883 -.455 .529 
Smoking .426 .242 3.092 1 .079 -.049 .902 
Insurance -.283 .241 1.381 1 .240 -.756 .189 
[Low Health 
Literacy=.0] 
.203 .287 .499 1 .480 -.360 .765 
[Marginal Health 
Literacy=1.0] 
.365 .405 .811 1 .368 -.430 1.160 
[Adequate Health 
Literacy=2.0] 
0a . . 0 . . . 





To further determine if there is a significant relationship between health literacy (the 
independent variable) and the level of HTN (the dependent variable) observed in the 
study participants, additional analyses of the data were performed using multiple 
regression. For this analysis the independent variable Health Literacy 2 was created by 
combining low health literacy with marginal health literacy to make one variable, low 
health literacy. Therefore, Health Literacy 2 is a composite of low health literacy (low 
health literacy and marginal health literacy), and high health literacy (formerly adequate 
health literacy). After evaluating the data for the eight assumptions of multiple 
regression, an initial multiple regression analysis was conducted to examine the 
relationship between health literacy (independent variable) and level of HTN (dependent 
variable) controlling for all of the covariates assessed in the study (age, BMI, gender, 
insurance, preferred language, and smoking). To obtain the best model fit, the data was 
analyzed again using multiple regression analysis and those covariates with a significance 
of p ≤ 0.15. Thus, the covariates age (p=.003), BMI (p =.053), smoking (p=.027) and 












Correlations Information for the Variables in the study: Multiple Regression Analysis (N=136) 
 
 Level_HTN Health 
Literacy2 
Age BMI Smoking Insurance Gender Pref_ 
Language  
Pearson Correlation 
Level_HTN 1.000 -.181 .236 -.139 .166  -.105 -.060 .022 
HealthLiteracy2 -.181 1.000 -.381 .073  -.012  .127 .063 -.277 
Age .236 -.381 1.000 -.130 -.093  .117 .124 .175 
BMI -.139  .073 -.130 1.000 -.013  .123 .149 -.109 
Smoking .166 -.012 -.093 -.013 1.000  .077 -.237 -.178 
Insurance -.105  .127  .117 .123 .077 1.000  .226 -.253 
Gender -.060  .063  .124  .149 -.237  .226 1.000  -.091 
Pref_Language .022  -.277  .175 -.109 -.178 -.253 -.091 1.000 
Sig. (1-tailed) 
Level_HTN .  .017  .003   .053   .027   .113  .245  .399 
HealthLiteracy2 .017      .   .000   .199   .444  .071   .232  .001 
Age .003   .000     .   .065  .140  .088   .075  .021 
BMI .053 .  199   .065     .   .442  .076   .042  .102 
Smoking .027   .444   .140  .442     .  .188   .003   .019 
Insurance .113   .071   .088 .076 .188     .   .004   .001 
Gender .245   .232   .075  .042   .003 .004     .   145 







The data satisfied the eight assumptions of multiple regression analysis. The 
dependent variable (level of HTN) satisfies assumption 1, the number of independent 
variables is greater than 2 and this satisfies assumption 2 of multiple regression analysis. 
Assumption 3 requires that there is no serial correlation between the independent 
variables and the dependent variable. A Durbin-Watson value between 1.5 and 2.5 
indicates that the data satisfies this assumption (Laerd Statistics). The Durbin-Watson 
value produced by the data for this study was 1.758 (Table 11). Assumption 3 for 
multiple regression analysis is satisfied. 
 
Table 11 
Durbin-Watson value (N=136) 
 
 
Model R               R Square Adjusted R 
Square 





.343a                   .118 
 
.091 1.02919 1.758 
 
Assumption 4 of multiple linear regression analysis requires that there be a linear 
relationship between the dependent variable and each independent variable, and a linear 
relationship between the dependent variable and the independent variables collectively. 
The partial regression plots for the relationship between health literacy 2, age, BMI, 
smoking, and insurance (independent variables) and level of HTN (dependent variable) in 




















Figure 3.The Partial Regression Plots for Health Literacy 2, Age, Smoking, and 
Insurance. 
 
Assumption 5 for multiple regression analysis involves the test for 
homoscedasticity. This test is satisfied when the variance in the relationship between the 
independent variables and the dependent variable is the same across all values of the 
independent variables (Statistics Solution, 2014). The normal P-P Plot in Figure 5 below 







The Normal P-P Plot- test for homoscedasticity (N=136) 
 
The test for multicollinearity between the independent variables in this study is 
necessary for multiple regression analysis to be conducted. This is assumption 6 and 
requires that the independent variables not be highly correlated. A “Tolerance” value 
greater than 0.1 and a “VIF” value less than 10 as shown in Table 12 below, indicate that 
there is no collinearity problem with the data of this study, and that assumption 6 is not 
violated (Laerd, 2013). Tolerance measures the influence of one independent variable on 
the other independent variables, while the variance inflation factor (VIF) is calculated 







Collinearity Statistics – Assumption 6 of Multiple Regression Analysis (N=136) 
Model 1                                        Collinearity  Statistics                                         
                                             Tolerance      
                                              
VIF 
 
Health Literacy2 .821 1.218 
Age .799 1.252 
BMI .962 1.039 
Smoking .977 1.023 
Insurance                                  .924                                           1.083 
 
 
The residual statistics for this data using the “Cook’s Distance” value shown 
below in Table 13 satisfies assumption 7 for multiple regression analysis.  A “Cook’s 
Distance” value < 2 standard deviations satisfies assumption 7. 
Table 13 
Cook’s Distance (N=136) 
Residuals Statisticsa 
 Minimum Maximum Mean Std. Deviation N 
Predicted Value 1.6398 3.4270 2.5735 .38114 136 
Std. Predicted Value -2.450 2.239 .000 1.000 136 
Standard Error of Predicted 
Value 
.141 .311 .213 .036 136 
Adjusted Predicted Value 1.6078 3.4800 2.5721 .38412 136 
Residual -2.03416 2.00024 .00000 1.00978 136 
Std. Residual -1.977 1.944 .000 .981 136 
Stud. Residual -2.024 1.968 .001 1.003 136 
Deleted Residual -2.13244 2.05110 .00144 1.05426 136 
Stud. Deleted Residual -2.049 1.991 .000 1.007 136 
Mahal. Distance 1.545 11.353 4.963 1.944 136 
Cook's Distance .000 .033 .007 .008 136 
Centered Leverage Value .011 .084 .037 .014 136 




The residuals for this study are normally distributed supported by the graph displayed in 





Normal Distribution of Residuals 
 
The results from standard multiple regression analysis of the data for this study 
show that 12.5%  (R 2 = .125) of the variance observed in the dependent variable (level of 
HTN) can be explained collectively by the independent variables  (health literacy2, age, 
BMI, smoking, and insurance) as shown in Table 14 below. Moreover, the F-ratio (Table 
15 below) shows that the multiple regression model used to analyze the data for this 
study is a good fit. Table 15 shows a statistically significant relationship between the 




and the dependent variable (level of HTN), F (5, 130) = 3.704, p = .004. Therefore, the 




Variance in the dependent variable influenced by the independent variables in the 
regression analysis (N=136).  
Model Summaryb 
Model R R Square Adjusted R 
Square 
Std. Error of the 
Estimate 
Durbin-Watson 
      
1 .353a .125 .091 1.02902 1.748 
a. Predictors: (Constant), Insurance, Smoking, BMI, HealthLiteracy2, Age 













Regression 19.611 5 3.922 3.704 .004b 
Residual  
137.654 130 
1.059   
Total 157.265         135    
                     a. Dependent Variable: Level_HTN 






       Table 16 presents information on the significance of the 
relationship between each independent variable (health literacy 2, age, 
BMI, smoking and insurance) examined by the multiple regression 
analysis and the dependent variable (Level of HTN). Table 16 shows 
that the covariate age makes the strongest contribution to the variance 
observed in the dependent variable (level of HTN), beta = .232, t = 
2.526, p = .013 (significant). The covariate smoking also shows a 
significant contribution to the variance observed in the dependent 
variable of this study, beta =.195, t = 2.355, p = .020 (significant). 
Table 16 shows that for a 10 years increase in age, the level of HTN 
increases by .157 (B-value). Similarly, the results indicate that the 
level of HTN increases by .461 for an increase in smoking in terms of 
number of cigarettes (B- value). However, health literacy 2 
(independent variable), beta = - .068, t = - .754, p = .452 (p > .05); 
BMI (covariate), beta = - .086, t = -1.022, p =.309 (p > .05); and 
insurance (covariate), beta = - .127, t = -1.491, p = .138 (p > .05), do 
not contribute significantly to the variance observed in the dependent 
variable (level of HTN). On the basis of this finding for the 
relationship between health literacy 2 (independent variable) and the 
level of HTN (dependent variable), the null hypothesis (H2o) for 








   Table 16 
  Significance of the Relationship between the Independent Variables and the  
 Dependent Variable (N =136). 
 




  t Sig. 95.0% Confidence 










Partial Part Tolerance VIF 
1
(Constant) 2.494 .319 
 
7.823 .000  1.863 3.125 
    
Health 
Literacy2 
-.158 .209 -.068 -.754 .452  -.572 .257 -.181 -.066 -.062  .821 1.218 
Age .157 .062  .232 2.526 .013   .034 .280 .236 .216 .207  .799 1.252 
BMI -.101 .099 -.086 -1.022 .309  -.297 .095 -.139 -.089 -.084  .962 1.039 
Smoking  .461 .196 .195  2.355 .020   .074 .849 .166  .202 .193  .977 1.023 






 Ordinal regression analysis of the data using the complementary log-log model, 
shows that there is a statistically significant relationship (p< .05) between at least one of 
the independent variables (Table 8) and the dependent variable (level of HTN), χ2 (8) = 
20.498, p = .009. Therefore, the null hypothesis (H10) for research question 1 is rejected 
in favor of the alternative hypothesis (H1a). 
 
The Alternative Hypothesis H1a:  After controlling for age, BMI, gender, 
insurance, preferred language, and smoking, there is a relationship between 
health literacy and the level of HTN observed in hypertensive Latinos seeking 




 However, even though the pseudo R-square values presented in Table 7 show that 
the independent variable (health literacy) predicts the variation observed in the data on 
the dependent variable (level of HTN), controlling for the covariates age, BMI, gender, 
insurance, preferred language, and smoking, the results shown in Table 9 indicate that 
this finding is not statistically significant. Therefore, the following null hypothesis for 
research question 2 is accepted. 
The Null Hypothesis H20:   After controlling for age, BMI, gender, 
insurance, preferred language, and smoking, health literacy (low, 
marginal, adequate) does not predict the level of control of HTN 
(controlled HTN, pre HTN, Stage 1 HTN, Stage 2 HTN) observed in 
hypertensive Latinos seeking health care in an urban ED 
Moreover, the low predictive R-square values (the Cox and Snell value of 14%, the 
Nagelkerke value of 14.9%, and McFadden value of 5.5%) seen in Table 7 indicate that 
there are other factors influencing the variation in the level of HTN observed in the study 
participants not included in the model selected for data analysis, and should have been 
included. 
 Additional analysis of the data was performed using the standard multiple 
regression model. The results also show that the null hypothesis (H10) for research 
question 1 is rejected in favor of the alternative hypothesis (H1a) on the basis of the  F- 
ratio information provided by the multiple regression analysis, F (5, 130) = 3.704, p = 
.004 (Table 15). For the hypotheses of research question 2, multiple regression analysis 




level of HTN also in favor of the null hypothesis (H20). The information presented in 
Table 16 shows that health literacy does not statistically significantly predict the level of 
HTN (beta = - .068, t = - .754, p = .452, (p> .05)), even though Table 16 shows a 
statistically significant relationship between age, smoking (independent co-variables) and 
level of HTN (the dependent variable).  
The key findings of this study will be analyzed and interpreted in the context of 
the theoretical framework for this study (the HBM) in Chapter 5. Also, in Chapter 5, 
limitations to the generalizability of the results of this study and recommendations for 




Chapter 5: Discussion, Conclusions, and Recommendations 
Introduction 
 This was a cross-sectional survey study, conducted to quantitatively examine if 
there is a relationship between health literacy and the level of HTN in hypertensive 
Latinos seeking health care in an urban facility. Ordinal logistic regression analysis of the 
data for this study provided information which resulted in the rejection of the null 
hypothesis (H10) in favor of the alternative hypothesis (H1a) of research question 1, and 
in the acceptance of the null hypothesis (H20) of research question 2.  
The Alternative Hypothesis H1a:  After controlling for age, BMI, gender, 
insurance, preferred language, and smoking, there is a relationship between 
health literacy and the level of HTN observed in hypertensive Latinos seeking 
health care in an urban ED. 
The Null Hypothesis H20:   After controlling for age, BMI, gender, insurance, 
preferred language, and smoking, health literacy (low, marginal, adequate) 
does not predict the level of control of HTN (controlled HTN, pre HTN, Stage 
1 HTN, Stage 2 HTN) observed in hypertensive Latinos seeking health care in 
an urban ED. 
 Multiple regression of the data for this study also provided information 
that supports the rejection of the null hypothesis (H10) of research question 1 in favor of 
the alternative hypothesis (H1a) and accepts the null hypothesis (H20) in terms of the 
relationship between health literacy (independent variable) and the level of HTN 




Interpretation of Findings 
This study specifically examined the association between health literacy and the 
level of HTN in hypertensive Latinos seeking health care in an urban ED, controlling for 
age, BMI, gender, insurance, preferred language, and smoking. The findings of this study 
support the findings of several studies (Baker et al., 2007; Omachi et al., 2013; and Muir, 
Christensen & Bosworth, 2013) that there is a relationship between low health literacy 
and poor health outcomes. However, the findings of this study on the basis of both 
ordinal regression and multiple regression analyses show that the relationship between 
health literacy and the level of HTN in the study participants was not a statistically 
significant relationship (Table 9, χ2 (1) =.811, p =.368, Table) and imply that factors 
other than those examined in this study (health literacy, age, BMI, gender, insurance, 
preferred language, and smoking) may be influencing the level of HTN observed in the 
participants. Several studies (Ndumele, Shaykevich, Williams, & Hicks 2010; Appel, 
Brands, Daniels, Karanja, Elmer, & Sacks, 2006; and Ambaw, Alemie, Yohannes, & 
Mengesha, 2012) have shown that factors, not assessed for in this study, like compliance 
with anti-HTN medications prescribed, low salt diet, physician visits, alcohol 
consumption, the presence of co-morbidities, distance from health care, income, marital 
status, and the level of physical activity influence blood pressure outcome and may have 
played a role in the level of HTN observed in the participants in this study.  
The results of the study by Appel et al. (2006) support the influence of decreased 
salt and alcohol intake and weight loss (by maintaining a high level of physical activity) 




(2010) showed that poor compliance with prescribed anti- hypertensive therapies 
(medication, diet, and physician visits) resulted in poor blood pressure control in African-
American patients when compared to the findings for non-Hispanic White patients in the 
same study. Distance from health care, lack of transportation, poverty, the presence of 
more than one chronic disease, and marital status play a role in the level of HTN 
observed in patients (Ambaw et al., 2012). Ambaw et al. (2012), found that the results of 
a study of 384 patients at a university hospital in Northwest Ethiopia, showed that 
participants with longer distances from health care, those with more than one chronic 
disease added to that of HTN, and those who were single adhered less to prescribed anti-
HTN treatment and therefore experienced more uncontrolled levels of HTN. These 
studies show that factors (such as non-compliance with low salt diet, alcohol 
consumption, marital status, income, and non-compliance with physician visits) not 
assessed in this study could be influencing the level of HTN observed in patients. 
The Health Belief Model (HBM), as discussed in Chapter 2, was the theoretical 
framework for this study. The six constructs of the HBM are perceived susceptibility, 
perceived severity, perceived benefits, perceived barriers, cues to action, and self-efficacy 
(Mirotznik et al., 1998). The core assumptions of the HBM are that an individual will 
participate in preventive health behaviors if that individual perceives susceptibility to the 
disease, perceives the severity of the disease, thinks that it is beneficial to seek treatment, 
and feels empowered to do so through the availability of access to care (Janz & Becker, 
1984). In the context of this study, persons with lower levels of HL would be less likely 




think it beneficial to seek treatment for the disease. Therefore these individuals would not 
have participated as fully in behaviors to control HTN, and it was expected that 
individuals with low HL would have higher levels of HTN when they visited the ED.   
 The results of this study imply that there is no relationship between health 
literacy and the level of control of HTN observed in the study participants. Furthermore, 
the results show that the higher the level of health literacy the higher the level of HTN 
(comparing the results for low health literacy with marginal health literacy in Table 9). 
These findings indicate that in spite of having a higher level of health literacy, these 
individuals were less likely to take health related actions to avoid a negative condition (an 
increase in the log odds of .203 for a higher level of HTN in those participants with low 
health literacy compared to an increase in the log odds of .365 for a higher level of HTN 
in those participants with marginal health literacy scores in the study). Applying the 
constructs of the HBM to explain these study results it would be appropriate to conclude 
that even though some participants scored in the marginal health literacy range, and 
above on the health literacy test (8.8% with marginal health literacy, and 68.4% with 
adequate health literacy), participants of all HL levels may not have had adequate 
knowledge of their chronic disease (HTN) for them to perceive their susceptibility to 
uncontrolled HTN, to perceive the severity of this chronic disease, and the benefits of 
disease control which would have served as cues to action regarding adopting health 
behaviors beneficial to HTN control. In other words, health literacy may be linked to 
several constructs of the HBM, so further study would be needed to better determine 




Implications for Social Change 
 The meaning of health literacy has been rapidly changing to include more 
than an individual’s ability to understand and use health information. The term health 
literacy now refers to a range of concepts where the patient needs to acquire the skill to 
interact with education, health, social and cultural influences (Jordan, Buchbinder, & 
Osborne, 2010). Currently, evaluation of health literacy involves an assessment of the 
individual’s reading comprehension and numeracy skills as assessed by health literacy 
testing tools such as the one used in this study, STOFHLA. However, according to Jordan 
et al. (2010), the findings of their study with 48 adult participants (18 yrs and older) from 
three different population groups in Australia, suggest that there is a need for health 
literacy testing tools broad enough to include the assessment of an individual’s 
knowledge of when to seek health information, where to seek that information, an 
assessment of that  individual’s verbal communication skills, assertiveness, literacy skills, 
and capacity to process, retain and apply that information towards improving health. 
According to Kreps and Sparks (2008), it is important that health care professionals 
utilize a culturally sensitive approach to effectively influence individuals to adopt healthy 
behaviors when addressing the health literacy of a population with diverse backgrounds, 
and non-native English Speakers. It is important that individuals are health literate to 
assume responsibility for their health in the current complex health care system 
(Carmona, 2003), especially since individuals with low health literacy are more likely to 
engage in negative health behaviors such as smoking, alcohol abuse, illegal substance 




 Implications for social change on the basis of the results of this study 
include the need for health educators to promote healthy behaviors by increasing the 
awareness of individuals about the relationship between increasing age, smoking and a 
corresponding increase in the level of HTN (Table 16). Also, a more comprehensive tool 
can ensure that the results more accurately reflect the health literacy status of Latino 
participants or other immigrant populations. Furthermore, an improved health literacy 
measuring tool may provide information to influence health policy changes in favor of 
providing patients with discharge information about their chronic diseases so that they 
can adopt healthy behaviors. The result could be a decrease in complications from 
chronic diseases such as HTN. 
Limitations of the Study 
The results of this study were statistically insignificant in terms of the relationship 
between health literacy and the level of HTN and this may be due to several limitations. I 
did not have data on the previous levels of HTN in the participants, or on the type and 
intensity of anti-HTN treatments used by the participants. Therefore, I could not control 
for these important factors in data analysis. The sample size, originally calculated to be 
206 adults ages 18- 90 years with a power of .95 (using the G*Power tool), was reduced 
to a power of .84 and a sample size of 136 adults of Latin origin (still adequate) in order 
to satisfy existing time constraints for data collection and the slow pace of data collection 
secondary to daily elimination from the study of potential participants. Some study 
participants changed their minds about participating in this study after completing the 




They expressed surprise that the test questions (Appendix D) did not seem to address 
their chronic disease of HTN. They were not included in the analysis.   
Data collection for this study occurred over four months, an extension on this time 
may have allowed for a larger sample size. Although the number of study participants 
may have been small, the non-random selection of the study participants played a more 
important role in the study population not being representative of the 35% of Latinos who 
make up the 76,000 annual ED visits to the research facility. Also a sample size larger 
than 136 participants may have yielded more conclusive results. In addition, the urban 
setting in which this study was conducted, as well as the selection of only Latinos for this 
study, which resulted in the exclusion of other ethnic groups, were limitations to the 
generalizabilty of the results of this study.  
The focus of this study was on Latinos, both English and Spanish speaking or 
both. That I am not a native Spanish speaking individual seemed to have made a 
difference in the willingness of the Spanish speaking patients who met the criteria for the 
study, to volunteer for the study. These patients were less willing to participate when I 
approached them with the flyer advertising the study, even though the flyer was in 
Spanish. Spanish speaking patients more willingly volunteered for the study when a 
research assistant who was Latino approached them this also contributed to the slow and 
sometimes frustrating pace of data collection, and may have contributed to inaccuracy in 
the information provided by participants, since I did not always have a Latino research 
assistant to help with data collection. Latinos who expressed illiteracy in English and 




limitation to the results of this study. The study therefore did not capture a critical 
segment of the desired study population, those individuals with poor literacy who were 
expected to experience more of a variation in the level of HTN related to low health 
literacy. 
Another limitation of this study is that, even though the ED may be an appropriate 
place for research which should yield information unique and useful for the development 
of programs to improve the health of individuals, patients in the ED were sometimes in 
crisis. Finding study participants in this setting who were well enough to complete 
surveys, and who met the study requirements, needed the researcher to be free of time 
constraints.  The cross-sectional design of this study was another limitation since such a 
design allows for data collection at a specific time in history and this type of data 
collection does not produce results that show cause and effect (Babbie, 2007).  
 The data for this study came from information the patients provided in response 
to the facility’s intake form, the health literacy test, and the information in an existing 
medical record for that individual; therefore the assumption that this information was 
accurate and truthful, may be the source of another limitation to results of this study. 
These pieces of information may have had inaccuracies that skewed the results of the 
ordinal logistic regression data analysis and thus the apparent discrepancies and the 
statistically insignificant relationship between low health literacy, and marginal health 





 To overcome some of the limitations listed for this study, I recommend a 
similar cross-sectional study examining the relationship between health literacy and HTN 
in Latinos be conducted in a similar ED setting, but carried out over a longer time period 
than four months so as to allow for data collection from a larger sample size. I think that 
the ED is a unique setting for a similar study which may yield results that will influence 
ED discharge health policies focused on helping ED providers identify which ED patients 
need health education, the type of health education they need, and how to tailor that 
health education to the needs of such patients. I also recommend that the researcher be 
fluent in the language of the sample population or work closely with a member of the 
sample population so as to gain the trust of the participants and this may result in the 
sharing of information with greater accuracy. 
The short test of functional health literacy (STOFHLA) was the health literacy 
testing tool for this study.  I think that a different health literacy tool should be used for 
health literacy assessment. My experience with administering STOFHLA to the 
participants in this study support the statement by Pleasant, McKinney, and Rickard 
(2011) that the current health literacy measuring tools such as REALM, STOFHLA, 
HALS (health activities literacy scale), MART (medical achievement reading test), and 
LAD (literacy assessment for diabetes) have been used to assess an individual’s ability to 
read and comprehend clinical information. However, these researchers have found there 
is need for a health literacy measuring tool that, in addition to measuring the reading and 




cultural influence on the health practices of the individual ( Pleasant et al. 2011). Since, 
there are few studies about health literacy in Latinos and HTN specifically in an ED 
setting. I think that there is a need for more studies like this one. According to Pleasant et 
al. (2011), individuals with low health literacy tend to experience a higher number of 
hospitalizations, and ED care, lower use of health screening facilities, poor compliance 
with prescribed medications, poorer health, and higher mortality rates than individuals 
with adequate health literacy. 
Also, a different research approach such as a qualitative study may yield valuable 
information about the relationship between health literacy and levels of HTN. Finally, 
since the results of this study seem to suggest that there may be factors other than health 
literacy influencing the variation in HTN observed in the participants of this study, I 
recommend that for a similar study on health literacy and HTN, that the number of 
covariates be expanded to include factors that were not measured in this study, such as 
the participants’ previous levels of HTN, the type and intensity of anti HTN treatments 
used by the participants, compliance with medications, diet, comorbidities, physical 
activity, alcohol consumption, socioeconomic status, ethnic groups, and culture. 
Socioeconomic status should be included as a covariate in a future study since low 
socioeconomic status is often associated with unhealthy behaviors among 
Hispanics/Latinos (Morales, Lara, Kington, Valdez, & Escarce, 2002). Also, even though 
the Hispanic/Latino population in the United States is a composite of Mexican Americans 
(65.5%), Puerto Rican American (8.6%), Central American (8.2%), South American 




similarity in the role of culture in the decision making process for the Hispanic/Latino 
individual. Therefore, culture should be a covariate in a future study on health literacy 
and HTN. A major cultural aspect is the tendency for Hispanic/Latino individuals to seek 
the advice or direction from a large number of family members in order to make health 
decisions (Caballero, 2011). Another cultural aspect which may affect the health 
outcomes for Hispanic/Latino individuals is the belief that a disease process may be part 
of an individual’s destiny and therefore cannot be altered, and thus, the belief that there is 
no need to comply with prescribed medications or lifestyle changes. Also 
Hispanic/Latino men tend to think that it is a sign of weakness if a physician’s help is 
sought early in a disease process (Caballero, 2011). Therefore, the implications of the 
findings of these studies (Morales et al., 2002; Cabellero, 2011) are that future studies on 
HTN should also assess the factors discussed in this section for their possible influence 
on the variation in HTN observed in patients. 
Conclusion 
 Low health literacy is a threat to the health and well-being of Americans 
(Carmona, 2003). Even though the findings of this study did not show a statistically 
significant relationship between health literacy and the levels of HTN in the hypertensive 
Latino participants, individuals are expected to assume responsibility for their health in 
the current health care system (Carmona, 2003) and therefore, it is vital that health care 
providers make every effort to ensure that all patients, regardless of preferred language, 
are given information that will influence their decisions in terms of healthy choices in 




to identify the health literacy needs of patients using the appropriated health literacy 
assessment tools. These tools, not yet designed, must be user friendly to patients and 
available to health care providers. According to McCormack et al (2010), the Health 
Literacy Skills Instrument (HLSI) is a promising new comprehensive health literacy 
measuring tool. This instrument measures print, non-print, oral, and internet–based health 
literacy skills, in addition to evaluating the individual’s knowledge regarding health 
promotion and disease prevention. If the health literacy status of patients is assessed and 
attended to, potential positive social change implications include decreased 
hospitalizations and ED care, increased use of primary health care facilities, improved 
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Appendix C: Emergency Department Intake Form 
 































































































































































Appendix E: Permission to use health literacy tool. 
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